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ABSTRACT 
Secondary education provides not only knowledge and skills, but also inculcates 
values, training of instincts, fostering right attitude and habits to enable adolescents to 
move into tertiary education or to ensure a workplace for students who decided to 
terminate their secondary schooling. Without secondary education to guide the 
development of young people through their adolescence, they will be ill prepared for 
tertiary education or for workplace, moreover, the possibility of juvenile delinquency 
and teenage pregnancy becomes higher. These negative effects will increase the 
pressures and expenditures on society and socio-economic. In 2006, Portugal was 
reported having the higher school-leaving rate (40%) than European Union average 
(15%). One-fourth had dropout school without completing the compulsory education. 
In the last decades, the educational level of the Portugal has significantly improved. 
However, in 2012, students performances were still reported lower than the OECD 
countries’ average. In particular, lack of success in the core modules of Mathematics 
and the Portuguese. This study examined the impact of student demographic and 
family-related factors on secondary school student’s Portuguese and Mathematics 
performance in Portugal. Dataset was collected from two public secondary schools - 
Galriel Pereora and Mousiho da Silveira. The final sample size contained 369 
instances. Correlation, crosstab, independent t-test, one-way ANOVA, multi-linear 
regression and logistic regression were utilized to analysis the significance and the 
prediction of variables. Sex, school educational support, higher education intention, 
mother’s occupation and study time were found to be significant predictors of 
student’s Mathematics performance. Sex, school, address, school education support, 
higher education intention, study time and health status were found to be significant 
predictors of student’s Portuguese performance. 
 
 
Key Words: Demographic factor, Family-related factor, Portuguese performance, 
Mathematics performance, Multi-linear regression, Logistic regression 
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1. INTRODUCTION 
Introduction 
Cultural heritage and values are transmitted from one generation to the next through 
education. Education at the secondary level is a multi-dimensional process. The age of 
secondary schools students generally falls in the group of 13-16 years, which is the 
time that young boys and girls enter into adolescence. The personalities of students’ 
gradually shaped by the school, which prepares the individual for various 
responsibilities in the future. Memon et al. (2010) stated that “Secondary education is 
vitally important; it provides not only knowledge and skills, but also inculcates values, 
training of instincts, fostering right attitude and habits to enable adolescents moving 
into tertiary education or to ensure a workplace for students who decided to terminate 
their secondary schooling. Without secondary education to guide the development of 
young people through their adolescences, they will be ill prepared for tertiary 
education or for workplace, moreover, the possibility of juvenile delinquency and 
teenage pregnancy becomes higher. These negative impacts would increase the 
pressures and expenditures on society and socio-economic (Holsinger & Cowell, 2000). 
Psychologists found that the factors that affect student personality and achievement 
can be classified into two categories - nature and nurture. It has been discovered that 
the two categories play complementary roles. As nature determines the level of 
intelligence and inherited abilities of the child, nurture helps to maximize these innate 
abilities. The nurture involves the home, the school and the peer groups to which the 
child belongs (Alokan et al., 2013). Student achievement can be improved with a 
sufficient understanding of factors that influence their achievements. 
1.1 Background 
Portugal was reported has the highest school abandonment rate among 26 countries by 
the European Union. In 2006, Portugal had 40% of school-leaving rate compared to 15% 
of European Union average. In secondary school, one-fourth had drop out without 
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completing the compulsory education. In the last decades, the educational level of the 
Portugal has significantly improved. However, Portuguese secondary students’ 
academic performances were still lower than the OECD countries’ average. In 
particular, lack of success in the core modules of Mathematics and the Portuguese 
language since they provide fundamental knowledge for the remaining school subjects 
(OECD, 2012).  
1.2 Research Project 
This research project aims to fill this gap in research and provide a greater 
understanding of the factors that affect secondary school students’ Mathematics and 
Portuguese performance in Portugal.  
1.2.1 Research question:   
What are the factors that affect Portuguese secondary school students' performance in 
Mathematics and Portuguese (language)?  
1.3 Research Objectives 
1.3.1 Hypotheses 
Null Hypothesis 1: Student demographic and family-related features will not predict 
the Portuguese grade of secondary school student in Portugal.  
Null Hypothesis 2: Student demographic and family-related features will not predict 
the Mathematics grade of secondary school student in Portugal.  
Null Hypothesis 3: There is no difference between the factors that affect students’ 
Mathematics performance and factors affect students’ Portuguese performance.  
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1.3.2 Objectives 
The purpose of this study was to identify the student demographic factors and 
family-related factors that influence students’ Mathematics and Portuguese grade in 
Portugal. Investigate and compare the differences between the factors for Mathematics 
and Portuguese. Evaluate the prediction of these variables in predicting Mathematics 
and Portuguese performance using different predictive models. Identify the most 
significant predictors and gain a greater understanding of these factors.  
1.4 Research Methodologies 
Datasets composed by Paulo Cortez and Alice Silva from the University of Minho, 
Portuga were collected during the 2005-2006 school years from two public schools - 
Galriel Pereora and Mousiho da Silveira. Data was gathered from two sources: school 
reports and questionnaire. The questions designed in relation to several demographic 
and family related variables that were expected to affect student performance. The 
questionnaire was reviewed by school professionals and tested on a small set of 15 
students in order to get a feedback. The final version was integrated into two datasets 
related Mathematics and Portuguese performance (Cortez and Silva, 2008).  
Analysis of the dataset was carried out in SPSS. The tests that implemented including 
correlation, crosstab, independent t and one-way ANOVA. The predictive analysis for 
student Mathematics and Portuguese were conducted using multi-linear regression and 
logistic regression. 
1.5 Scope and Limitations 
The dataset used in this study is a secondary dataset that collected by Paulo Cortez and 
Alice Silva during 2005-2006. Along with the development of region over the last 10 
years, the status of students and their family may be changed. Therefore, the results of 
this study may not be suitable to today’s circumstances. Dataset was gathered from 
only two secondary schools in Portugal thus the result of this study might not be able 
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to represent the truth of the whole population in Portugal. Surveys were given to 
students and were answered by students themselves; some sensitive questions like 
romantic relationship and quality of family relationship might not be answered by the 
truth. 
1.6 Document Outline 
This project was structured into six chapters. Following the Introduction chapter, other 
chapters were outlined as below.  
1.6.1 Chapter 2 Literature Review 
The Literature review chapter provided an in-depth analysis of previous literature in 
the area. The first section defined the importance of secondary school education and 
reviewed the previous studies that related to the educational research and policies. The 
second section described the education system and challenges in Portuguese education. 
The last section explored the factors that showed significant impacts on student 
academic performance in previous studies.  
1.6.2 Chapter 3 Design/Methodology 
This chapter outlined the steps of analysis that conducted in this study including data 
integration, data cleaning, multi-linear regression, logistic regression and model 
evaluation. Data cleaning was implemented in this chapter in order to create a valid 
input for further analysis. The Data cleaning process included missing value 
imputation, normalization detection and outlier removal. 
 
1.6.3 Chapter 4 Implementation / Results 
The correlation analysis was conducted using correlation, crosstab, independent t and 
one-way ANOVA tests. The prediction of factors for students’ Mathematics and 
Portuguese performance were analyzed using multi-linear regression analysis and 
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Logistic regression analysis. The accuracy of predictive models was evaluated and the 
decision of accepting or rejecting the null hypothesis was made in this chapter. 
1.6.4 Chapter 5 Evaluation / Analysis 
The significant factors that contributed to student mathematic and Portuguese grade 
were discussed combining with previous research. The reasons of why these factors 
showed a significant relationship with student Mathematics and Portuguese 
performance were investigated and explained. Some suggestions for school, parents 
and students were provided in this chapter. 
1.6.5 Chapter 6 Conclusions and Future Work 
The final chapter provided a summary of the entire research, clarified the contribution 
to the general body of research within Portuguese secondary education. The 
recommendation for Portuguese education policy and the ideas for further research 
were provided.
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2. LITERATURE REVIEW 
Introduction 
Examinations have been accepted as a measurement of student educational 
performance as well as the means of selecting educational advancement and 
employment. The scores in the national examinations taken by students at the end of 
their secondary courses have received much public attention in recent years, partly 
justified by the importance that they have among the criteria for admission to higher 
education. A student who gets high grades is an indicator that he/she has learned well 
during the semester, meanwhile, low grades indicate poor learning outcome (Ukpong 
and George, 2013).  
Nowadays, employers require secondary school Leaving Certificates at a minimum. 
The attainment of the Leaving Certificate demonstrates the achievement of completing 
all necessary courses in secondary school. Students with high academic achievement 
are prior to the enrollment of third level education. Students who entered university 
with high grades at secondary school are less likely to withdraw or fail (Sweeney, 
2015).  
2.1 The impact of Secondary Education 
“Secondary education ensures the acquisition of knowledge and skills that enable 
individuals to increase their productivity and improve their quality of life. This 
increase in productivity also leads towards new sources of learning which enhance the 
economic growth of a country”(Saxton, 2000).  
2.1.1 Impact on Individual Development 
It is commonly believed that people ’s success and failure are largely determined by 
their experiences and educational attainment. Berry and Glaeser (2005) claimed that 
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educational attainment affects income inequality in many countries. Individuals’ 
incomes are significantly correlated to their acquired education (Checchi, 2000). 
Rodríguez-Pose and Tselios (2008) analyzed the relationship between individual 
educational attainment and income based on the distribution of people who received 
primary, secondary and tertiary education in EU labor market. Results showed a 
perfect correlation between education attainment and income. The regression 
coefficients indicated that both secondary and tertiary educations influence the 
resulting income. Secondary education was found to have a greater impact on the 
variation of income. Therefore, the success and failure in secondary education largely 
affect the level of future income. Individuals who received education above secondary 
level have greater chances to work with a higher income than those who received 
primary education or lower. 
2.1.2 Impact on Economic Growth 
Better education is a prerequisite for rapid economic development around the world. 
Education stimulates economic growth and improves people’s lives through many 
channels: by increasing the efficiency of the labor force, by promoting the 
development of advanced technology, by fostering democracy and so on (Barro, 1997). 
Secondary education is the most commonly used indicator in previous research to 
represent the correlation between education and economic growth. Thorvaldur (2000) 
stated that a 40-percentage point increase in secondary school enrolment brings up 1 
percentage point in the annual rate of GNP growth. The relationship is statistically 
significant (r = 0.53). Students who complete their secondary education successfully 
have more opportunities in participating higher education or employment which 
resulting in greater contributions to the social economy. Well-educated individuals 
with critical technical skills are highly demanded. Their abilities will produce a greater 
value for social-economic growth. 
	 8	
2.2 Secondary Education in Portugal 
2.2.1 Education System 
Secondary education in Portugal is compulsory and lasts for three years. Children at 
this stage aged fifteen and required a diploma of graduation from primary education. 
Before entering secondary school, students are required to make a decision between 
general education or vocational training. General education involves the study of 
science and technology, social science, social economics, language, literature and 
visual arts. Vocational training focuses on administration, civil construction, 
electronics, computing, multimedia, marketing, and sport. 
2.2.2 Assessment and Grading 
Students at a secondary level of education are assessed by internal examiners 
throughout the year via coursework and small exams. At the end of each academic 
year, external examinations are set. Secondary education is assessed via a marking 
scheme of 0-20. Students are required a 10 or above to pass the exam. Students will 
move on into the next year of education if they pass their exams. If not, they will have 
to retake the year. Once a student passes their secondary education they are allowed to 
proceed higher education. 
2.2.3 Challenges in Portugal Education 
Portugal was reported having the highest school abandonment rate among 26 countries 
by the European Union. In 2006, the school-leaving rate in Portugal was 40% 
compared to 15% of European Union average. In secondary school, one-fourth had 
dropout school without completing the compulsory education. The PISA results showed 
that students in Portugal have significantly improved their Mathematical and Portuguese skills 
since 2003. Nonetheless, until 2012, student performance in Mathematical and Portuguese 
were still lower than	the	average	of	European	countries (Figure 1.1 & 1.2). 
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In particular, lack of success 
in the core modules of 
Mathematics and the 
Portuguese language since 
they provide fundamental 
knowledge for the remaining 
school subjects (OECD, 2012) In	 addition,	 Portugal	 was	reported	 that	 62%	 of	 adults	
have	 not	 attained	 upper	secondary	 education.	 Only	 38%	of	adults	obtained	at	least	upper 
secondary attainment, which is 
much lower than the average 
for OECD countries, where 75% 
of adults have attained at least 
this level. (OECD, 2014) 
2.3 Research and Educational Success 
Educational Researches were undertaken to provide suggestions for students, families 
and schools to improve the academic achievements of students, which also assisted 
governments in the development of educational policies. The OECD has been utilized 
to reformulate educational purposes and governance in line with the requirements of 
the global social order and economy. The role of the OECD was to establish national 
educational policies through the analysis on data that collected from member countries. 
It’s published analyses, statistics, reports and comparisons have achieved almost 
canonical status among the member countries. Thus, OECD gradually gained the 
authority in educational decision-making and governance (Rinne, 2008).  
Figure 1.1 OECD countries’ Mathematics performance in 
2012, Retrieved from http://gpseducation.oecd.org/ by OECD	
Figure 1.2 OECD countries’ Portuguese performance in 2012, 
retrieved from http://gpseducation.oecd.org/ by OECD 
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2.3.1In Finland 
Finland was placed top in the world ranking of success in basic education; this has 
strengthened Finnish self-esteem and promoted the implementation of a unified basic 
education policy in the country (Rinne, 2008). During the last few years, Finland has 
been extremely interested in taking part the educational reviews that carried out by the 
OECD. In the twenty-first century there has been educational policy, vocational higher 
education policy and thematic reviews on the transition from school to working life, 
early childhood and preschool education, adult education, teachers, tutoring, equality 
of qualifications, tertiary education and school leadership (Karjalainen, 2006). The 
policies assisted Finland in achieving the success their education.    
2.3.2 In Sweden 
As a late member of the EU, Sweden was not particularly sensitive to its education 
policy efforts in the early stages of its membership. However, this has been changed 
while the EU became a prominent part of the Swedish education policy sphere. 
Sweden began to focus on the OECD reports and statistics in order to produce a 
high-quality education. The new government has announced an increase in national 
testing and focus on assessment of pupils and a continued high level of inspection 
directed more at assessing the pupils’ subject knowledge (Grek et al., 2009). Until now, 
Sweden is already very good at assuring the quality of its education. 
2.3.3 In Portugal 
Over the last decades, OECD has assisted Portugal in producing educational policies to 
make up the shortages of their education. In the meanwhile, numerous educational 
research was undertaken within the region in order to improve the educational 
attainment of Portuguese students. Studies conducted had confronted and reduced 
failure rates of secondary school education. The topics of studies included, (a) school 
organization, including a collaborative environment with parental involvement; (b) 
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relevant curriculum and classroom activities; and (c) the quality of science teaching, 
including teacher support and expectancies (Fonseca, 2003). According to the statistics 
of PISA 2015, on average, 15-year-olds score 492 points in mathematics compared to 
an average of 490 points in OECD countries and the average performance in 
Portuguese for 15-year-olds is 498 points, compared to an average of 493 points in 
OECD countries (PISA, 2005).  
2.4 Possible Factors  
Psychologists found that the factors that affect student personality and achievement 
can be classified into two categories - nature and nurture. It has been discovered that 
the two categories play complementary roles. As nature determines the level of 
intelligence and inherited abilities of the child, nurture helps to maximize these innate 
abilities. The nurture involves the home, the school and the peer groups to which the 
child belongs (Alokan et al., 2013). Student achievement can be improved with a 
sufficient understanding of factors that influence their achievement. 
2.4.1 Student Demographic Factors 
Age and sex   
Anecdotal evidence suggested that older students are more mature in their approach, 
more focused, and more committed to their academic work. Bong (2001) demonstrated 
a significant positive correlation of student age with self-efficacy and task-value 
factors in language, math and sciences subjects for both middle and secondary school 
students. Students with older age are likely to perform better in the subjects of 
language, mathematics and science.  
The relationship between gender and the academic achievement of students has been 
discussed for decades. Chambers and Schreiber (2004) identified the gap between the 
achievement of boys and girls. McCoy（2005）found that gender is a significant 
contributor to student achievement.  
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Health status and absence in school 
Michael et al. (2015) examined the association between student health behaviors and 
academic achievement. Results demonstrated the association between chronic 
conditions and decreased achievement. Students who have parents engaged in their 
school lives are less likely to smoke cigarettes, drink alcohol, become pregnant, be 
physically inactive, and be emotionally distressed.  
Students with poor health status will spend more time on their illness and more likely 
to have health-related school absences. Children in poor family status were reported 
frequently missing school for reasons other than for illness as some of them were 
forced to take the responsibility for looking after the family (Martinez et al., 1994) 
Educational school support, class and curricular activity Failure 
 Extra educational support and classes were usually provided for low-performing 
students to improve their academic achievement. Goodwin (2000) suggested 
employing creative scheduling; such as after-school and summer school sessions to 
give a student additional instructional time would improve the achievement for 
low-performing students.  
 
 Curricular activity participation is one way to promote learning and development in the 
areas of lifelong learning personal effectiveness and life roles (Borders & Drury, 1992). 
The relationship between academic performance and interscholastic athletics has been 
of particular interest to researchers. Silliker and Quirk (1997) evaluated the academic 
performance for students who participated in curricular activities. A statistically 
significant improvement in academic performance for male soccer players has been 
identified. 
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Nursery school and higher education 
 Berlinski (2008) investigated the relationship between years of preschool attended and 
to estimate the impact on school stay-on rates and the number of school years 
completed. The results showed a significant positive effect of preschool attendance on 
subsequent school progression. Pintrich and De Groot (1990) stated that prior 
achievement was a significant predictor of self-regulation and students who achieved 
high grades were more likely to report using self-regulatory strategies than were 
low-achieving students.  
 
 Sewell and Shah (1967) investigated the associations between socioeconomic status, 
intelligence, plan for college and educational attainment. The significance of plan for 
college was found to be stronger than the association of either socioeconomic status or 
intelligence with educational attainment. 
 
Free time and study time  
There has been a growth of concern about how second school students use their time 
when outside of school and the overall effects of non-school experiences on their 
academic achievement. According to Timmons’s (1985) reported, young adolescents 
spent about 20% of their time in school, 42% their time doing discretionary activities, 
such as playing and hobbies. About 37% time spent in productive activities, such as 
studying and reading. Sufficient free time after school is necessary, which helped to 
reduce student’s study pressures in school.  
 
Ukpong and George (2013) reported that there is a significant difference between the 
long and short study time students’ academic performance. Students who study for 
long hours tend to perform better than those who study for short study time 
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Go out and alcohol consumption 
The ways that students’ spend their out-of-school time can have a dramatic impact on 
their development, particularly on their educational growth (Jordan and Nettles, 1999). 
Dryfoos (1990) demonstrated that “Students who spend their out-of-school time 
involved in enrichment activities will have greater opportunities to interact with 
positive adults. In contrast, students who spend little time engaged in meaningful 
activities would have greater opportunities to congregate among themselves, often 
without communication with adults or positive peers”. In Jordan and Nettles’s (1999) 
study, a negative effect for hanging out with peers on student achievement was 
identified.  
 
DeSimone and Wolaver (2005) found that there is a negative causal relation between 
alcohol consumption and student academic performance, which remains significant for 
heavy drinking. Williams et al. (2003) reported that heavy drinking has a negative 
impact on school achievements as heavy drinking reduces the time that student spend 
on the study. 
2.4.2 Family-related Factors  
The responsibility of raising a child always lies in the hand of the parents. The home 
environment is a primary socialization agent, which affects students’ life outside the 
school, the interest in school as well as the aspirations for the future. Home 
environment includes parental socio-economic status, parental education background, 
parental marital status and the size of households etc. The relationship between student 
academic achievements and home environment impact is a well-researched topic, 
however, there are still many complex aspects in a home environment that can 
influence student’s academic achievement. 
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Parental educational attainment 
The attainment of a child largely determined by combining parent’s education, 
occupational status, and especially parents’ involvement in home learning activities 
(Jeynes, 2007). Dustmann (2004) demonstrated that a child from a well-educated 
family with high socio-economic status is more likely to perform better than a child 
from an illiterate family.  
Parental occupational status   
“Parents with different occupation classes often have different styles of children 
rearing, different ways of disciplining their children and different ways of reacting to 
their children” (Rothstein, 2004). A significant relationship was found between parents’ 
occupational status and children’s academic performance in school. Students whose 
parents have professional occupational status perform better in the examinations than 
those children whose parents have low occupational status (Memon.et.al, 2010). 
Family education support 
The significance of parental involvement regarding students’ success is prevalent. 
Parental involvement is one of the major factors that affecting student’s academic 
achievements. It is necessary for parents to supervise their children’s homework and to 
understand their children’s performances in school. They need to be actively involved 
in their children’s education in order to maintain a high level of student’s academic 
attainment (Downey, 2002). Kainuwa and Yusuf (2013) found out that Parent’s 
involvement increases the rate of educational attainment of children. The emphasis on 
the parental involvement in children’s home study is the key to their children’s 
successful education.  
Internet 
The home environment provides a network of physical, social and intellectual forces 
and factors, which affect the student’s learning. The level of encouragement, 
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expectations, and education activities in a family are related to the family’s 
socio-economic status. Families from different socio-economic groups provide 
different learning facilities would affect the children’s academic achievement 
(Kainuwa and Yusuf, 2013).  
Household size 
The relationship between family size and children quality has become one of the most 
frequently estimated relationships in social sciences with a vast literature concluded 
that children in larger families tend to have lower academic attainment. Hanushek 
(1992) found that the larger size the household; the worse the children’s performance 
in school. This was because the number of children in a household shares the care of 
parents; single children are likely to get more concern from their parents. 
Parent’s marital status and quality of family relationship 
Many recent researchers focused on assessing parental marital status on students’ 
academic performance. The inharmonic home environment, which caused by parents 
divorce, long-term quarreling or fighting will lead to students lack concentration on 
their study. Students from broken homes suffer psychological effects while in school 
and this affects their academic performance. Egunsola (2014) stated that harmonious 
home creates positive emotions for the family. Students whose parents had divorced 
get lower scores in the examination than normal family, which can be explained that 
divorce causes a family’s social economic status level to decrease and parental 
connections are harmed.  
Student guardian 
The relationship between student academic performance and family factors was 
investigated by Gutman and Midgley (2000); analysis was conducted on 62 families in 
which 80% of students’ primary caregivers were mothers, 10% students were guarded 
fathers and 10% students were guarded by aunt or grandma. Twenty-nine of the 
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parents/guardians had never been married. 14 were married, 7 were separated, 9 were 
divorced, and 3 were widowed. Student guardians were found strongly correlated with 
parental marital status and parental involvement, which were found to have significant 
impacts on student academic attainment.  
Home address 
Parental socio-economic background affects the development environment of children, 
which is likely to influence students’ academic achievements. Family location 
influences the psychological, emotional, social and economic state of a student. 
Although the school is responsible for making up students’ life during school periods, 
parents and neighborhoods also play tremendous roles in building the personality of 
children (Okolie, 2014). A number of studies have found statistically significant 
differences between rural school students and those in urban areas in academic 
achievement. Urban students were found had better performance in areas of 
mathematics, reading and science. (Grenberg & Teixeira,1995)  
Chapter Summary 
This chapter provided an in-depth analysis of previous literature in the area, which 
defined the importance of secondary school education and reviewed the success of 
educational research achieved in relation to educational policy-making in Finland, 
Sweden and Portugal. The education system and challenges of Portuguese education 
were expounded. The variables that showed significant impacts on student academic 
performance in previous studies were investigated in this chapter.    
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3. DESIGN/METHODOLOGY 
Introduction 
The purpose of this study was to explore the significant factors that influence student 
academic performance and determine the accuracy of these factors to predict student 
results in Portuguese and Mathematics at secondary school level. In Portugal, 
secondary school accountability policies require a score of proficient or above on 
standardized exams of Mathematics and Portuguese for students to successfully meet 
the requirements for secondary school graduation and thus begin to access 
post-secondary education. Students who do not achieve proficiency on these 
assessments are facing additional barriers to higher education. This study sought to 
explain in more detail regarding the multiple factors that can predict the results of 
mathematics and Portuguese for secondary school student in Portugal. This study 
utilized 30 independent variables associated with student demographic and 
family-related factors. The dependent variables were the assessment results of 369 
students in the subject areas of Portuguese and Mathematics.  
3.1 Sample 
In Portugal, secondary education consists of three years of schooling, preceding 9 
years of basic education and followed by higher education. There are several courses 
that share the core subjects such as the Portuguese and Mathematics. 20 points grading 
scale is used, where zero is the lowest grade and twenty is the full score. Students are 
evaluated during the three years in school. Most of the students join the public and free 
education system. This study will consider data collected during 2005-2006 school 
years from two public schools - Galriel Pereora and Mousiho da Silveira. 
Gabriel Pereira Secondary School locates in the city of Évora. 83.5% of students in 
Gabriel Pereira were from the urban environment, 13.6% of students from rural areas 
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and 2.9% international students. The average age of students varies between 15 years 
old to 21 years old. The stability of the faculty (145 teachers) stems from the fact that 
96.6% are permanent employees. ESGP proceeded to the statistical treatment for 
student results since 2004. Pedagogical Council did the analysis of students’ success in 
a systematic way. Regarding the academic background of the fathers/mothers of the 
students, 25.2% of them have secondary education, 16.7% have a Bachelor's degree, 
2.2% have a Ph.D. and 1.4% have no qualification.  A significant improvement of 
student performance achieved on the internal classification of Continuous Assessment 
(CA) from 2005 (12.7) to 2006 (13.4) and followed by a slight decrease in 2007 
(13.3). The scores were below the CA, but slightly higher than the national average. In 
mathematics, there was an upward trend in the CA (12.1, 12.3, 12.4) from 2005 to 
2007. The results of the examinations at the school were generally in the line of the 
National Examinations. 
 
Mousinho da Silveira Secondary School locates in Alentejo, Portalegre. In 2005, 
School had 688 students who aged between 13 and 18 years old, of which 227 are in 
Basic Education and 461 in Secondary Education. Most of the students came from out 
of the town and the socio-economic status of students and their families are at a 
medium-low level. From 2005 to 2006, many examinations were carried out in School, 
the average of the results achieved in Mathematics and Portuguese were reported lower 
than the national averages and internal Continuous Assessment classifications. 
 
Datasets composed by Paulo Cortez and Alice Silva were collected through two 
sources: school reports and questionnaires. The questions in relation to demographic 
and family-related variables were expected to affect student performance. The 
questionnaire was reviewed by school professionals and tested on a small set of 15 
students in order to get a feedback. The final version was integrated into two datasets 
related Mathematics and Portuguese performance (Cortez and Silva, 2008).  
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3.2 Variables 
The dataset contained 30 independent variables including student demographic, 
family-related features. Target variables in two datasets are students 3 periods grade on 
the subject of Mathematic and Portuguese. Two datasets share 382 instances with the 
same independent variables. The size of the sample met the criteria that Field (2009) 
and Green (1991) stated for calculating an appropriate sample size.  
The formula to calculate the minimum sample size is 50 + 8k, where k is the number 
of variables. Since there are 30 variables in this study, the sample size should be equal 
or more than 50+ 8* 30 = 290. Therefore the sample size of 382 ensured the power to 
identify an effect size of at least 0.5 at the 95% confidence interval.  
The description of independent and target variables show in below table. 
 
The preprocessed student-related variables.  
Attribute  Description (Domain) 
school student’s school (binary: Gabriel Pereira or Mousinho da Silveira)  
sex  student’s sex (binary: female or male)  
age student’s age (numeric: from 15 to 22)  
address student’s home address type (binary: urban or rural)  
family size family size (binary: ‘less or equal to 3’ or ‘greater than 3’) 
Pstatus  parent’s cohabitation status (binary: living together or apart)  
Medu mother’s education (categorical: from 0 to 4)  
0 – None, 1 – Primary education, 2 – 5th to 9th grade  
3 – Secondary education, 4 – higher education 
Fedu father’s education (categorical: from 0 to 4)  
0 – None, 1 – Primary education, 2 – 5th to 9th grade  
3 – Secondary education, 4 – higher education 
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Mjob  mother’s education (categorical: Teacher, Healthcare related, Civil Service, At 
home or Other) 
Fjob mother’s education (categorical: Teacher, Healthcare related, Civil Service, At 
home or Other)  
reason reason to choose this school (categorical: close to home, school reputation, course 
preference or other) 
guardian student's guardian (categorical: mother, father or 'other') 
traveltime  home to school travel time (ordinal: 0-< 15 mins., 1-15 to 30 mins, 2-30 mins to 1 
hour or 3 -> 1 hour)  
studytime  weekly study time (ordinal: 0-< 2 hours, 1- 2 to 5 hours, 2-5 to 10 hours or 3 -> 10 
hours)  
failures  number of past class failures (ordinal: n if 1 ≤ n < 3,else 4)  
schoolsup  extra educational school support (binary: yes or no)  
famsup  family educational support (binary: yes or no) 
activities  extra-curricular activities (binary: yes or no)  
paid  extra paid classes (binary: yes or no)  
Internet Internet access at home (binary: yes or no)  
nursery  attended nursery school (binary: yes or no)  
higher  wants to take higher education (binary: yes or no)  
romantic  with a romantic relationship (binary: yes or no)  
famrel quality of family relationships (ordinal: from 1 - very bad to 5 - excellent) 
freetime  free time after school (ordinal: from 1- very low to 5- very high)  
goout  going out with friends (ordinal: from 1- very low to 5- very high)  
Dalc weekday alcohol consumption (ordinal: from 1 - very low to 5 - very high) 
Walc weekend alcohol consumption (ordinal: from 1 - very low to 5 - very high) 
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health  current health status (ordinal: 0 -Very Bad, 1-Bad 2-Normal - Good 4-Very good)  
absences  number of school absences (numeric: from 0 to 93) 
G1 first period grade (numeric: from 0 to 20)  
G2 second period grade (numeric: from 0 to 20)  
G3 final period grade (numeric: from 0 to 20)  
Table 3.1 Description of Independent and Dependent Variables  
3.2 Methodology 
3.2.1 Step One: Data Selection and Integration  
Since two datasets share 382 instances, dependent variables from two datasets will be 
integrated into one excel spreadsheet in order to convenient further analysis. Two 
datasets were merged together using Rstudio. According to the School Year Calendar 
in Portugal, each school year starts in mid-September and ends in mid-June. The 
school year is divided into three terms: 1st term - from September to December; 2nd 
term - from January to Easter; 3rd term - after Easter to June. Students will have 
national exams after the end of the 3rd term. Therefore, the final period student grade 
of both Portuguese and Mathematics will be used as the dependent variables in this 
analysis. Final version dataset contains 30 independent variables and 2 dependent 
variables was then uploaded into SPSS 
3.2.2 Sep Two: Data Exploration and Correlation Analysis 
Following the upload into SPSS, following steps were implemented in order to reach 
the final multi-linear regression and Logistic model. Descriptive statistics analysis was 
conducted on all variables within the dataset.  
 
Missing values were detected in both student Portuguese and Mathematics grade. 39 
missing values were found in student mathematics grades and 5 were found in 
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Portuguese grades, which showed as zero in Figure 3.1 and Figure 3.2. As period 2 
grades are highly correlated with period 3 and students achieved very similar results in 
these two periods (Cortez and Silva, 2008). Missing values in Period 3 were replaced 
by the values in Period 2. Thirteen students who were found not having results in both 
Period 2 and Period 3 were removed from the dataset.  
 
 
 
In parametric tests, dependent variables which normal distributed will meet the 
assumption of analysis. The values for skewness and kurtosis between -1.96 and +1.96 
are considered acceptable in order to prove normal distribution. Therefore, normality 
test was used to check the skewness and kurtosis for continues and ordinal variables.  
Outliers were checked using standardized z-score. In a normally distributed sample, 
z-scores of the variable should not exceed the value of +3.29/-3.29. Table 3.2 showed 
the descriptive statistics of continues and categorical independent variables. According 
to the criteria of normal distribution, both values of Skewness and Kurtosis within the 
range of +1.96/-1.96 can be considered as normal distributed.  Since the value of 
Skewness and Kurtosis for age, family relationship, free time, go out, weekend alcohol 
consumption, health status, mathematics grade and Portuguese grade are within the 
range of +1.96/-1.96, they were considered as normal distributed. As values of 
Figure 3.2 Distribution of dependent
  variables: Portuguese  
Figure 3.1 Distribution of dependent  
  variables: Mathematics  
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Skewness and Kurtosis for Absence and weekday alcohol consumption exceeded the 
acceptable range, they are regarded as non-normal distributed.  
Outliers were checked for continuous variables using Z-score. Three outliers were 
identified in absences. As the outliers are the true members of the population of 
interest with extreme scores, outliers were decided to retain. Log transformation was 
implemented transforming absences into normal distribution (show as Trans-Ab in 
Table3.2 ). Thus, Pearson Correlation (parametric) was implemented to investigate the 
relationship between normal distributed independent variables and student grade. 
Spearman Rank Order Correlation (non-parametric) was conducted on non-distributed 
independent variables for the correlation analysis.   
 
Descriptive Statistics of Continues Variables 
 
 
Variable N Minim
um 
Maxi
mum 
Mean Standard 
Deviation 
Variance Skewness Kurtosis 
age 369 15 22 16.59 1.167 1.363 .411 .171 
absences 369 0 75 5.51 7.692 59.164 4.017 26.419 
Famrel 369 0 4 2.92 .928 .861 -.952 1.017 
freetime 369 0 4 2.21 .995 .989 -.140 -.284 
goout 369 0 4 2.09 1.124 1.264 .117 -.775 
Dalc 369 0 4 0.49 .897 .805 2.202 4.819 
Walc 369 0 4 1.30 1.290 1.663 .604 -.791 
Health 369 0 4 2.55 1.410 1.987 -.501 -1.050 
Math-G3 369 4 20 11.25 3.395 11.527 .225 -.506 
Pol-G3 369 5 19 12.68 2.579 6.652 -.023 -.107 
Trans-Ab 369 0 1.88 .5367 .44428 1.95 -.877 .253 
Table 3.2 Descriptive Statistics of Continues Variables  
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3.2.3 Step Three: Multi-linear Regression 
After the elimination of independent variables referenced above, all significant factors 
were remained and added into multi-linear regression. The formal representation of the 
final regression equation for each model of best fit was y1=b0 + (b1Xi) + (b2Xii) + 
(b3Xiii) + e with b representing the unstandardized beta for the predictor variable, X 
representing the percentage of the relation in the community, and e representing the 
error for each model (Field, 2013).  
Further consideration was taken towards the threat of multicollinearity in utilizing 
predictive variables to construct each model. This study relied on a predictive 
algorithm, therefore, if two variables were highly related, there was a chance for 
multicollinearity issues. A VIF (Variance Inflation Factor) analysis was used to check 
and rule out the threat of multicollinearity; a VIF larger than 2.5 and Tolerance lower 
than 0.4 indicates a potential problem with multicollinearity (Rovai et al., 2014).  
3.2.4 Step Four: Logistic Regression 
In order to assess the robustness of the result, Goyette and Xie (1999) suggested to 
experimenting with different specifications of education expectation as the outcome 
variables, alternately as ordinal or nominal variables. Logistic regression was utilized 
to investigate the factors that have a directly impact on the failures/success of exams. 
Dependent variable student mathematics and Portuguese grades were recoded into 
binary variables. According to the standard of pass/fail for exams in Portugal, students 
with grades equal and above 10 are regarded as a pass. Dependent variable student 
mathematics and Portuguese grades were recoded into binary variables (0-9: Fail 
10-20: Pass). The Logistics Regression model was proposed to use the same 
significant variables as in Multi-linear regression model. However, a preliminary 
analysis was conducted on the variables to ensure those variables meet the assumptions 
of Logistic regression. Correlation analysis was conducted on all significant factors 
that identified in multi-linear regression.  
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3.2.5 Step Five: Model Accuracy Evaluation 
The performance of multi-linear regression model was evaluated based on the sum of 
squared error. Error equals to the original value minus predicted value. The accuracy 
of model R2 = 1- the sum of squared error/ total sum of squares.  
The accuracy of logistic regression model can be evaluated by calculating the 
misclassification rate. The misclassification rate equals to the number of incorrect 
predictions divided by total predictions. The model with low misclassification rate 
indicates higher accuracy. The classification accuracy = 1- misclassification rate. ROC 
curve was also used to evaluate the accuracy of Logistic models.  
The decisions of accepting or rejecting null hypotheses will be made base on the value 
of coefficient as well as the predictive power of each predictor in the model.  
Chapter Summary 
This chapter outlined the steps of analysis that conducted in this study including data 
integration, data cleaning, multi-linear regression, logistic regression and model 
evaluation. The dataset contains 30 independent variables associated with student 
demographic and family-related factors. The total available population for this study 
was 100 percent from two secondary schools - Galriel Pereora and Mousiho da 
Silveira. The final sample size for the study consisted of 369 instances. The Data 
cleaning process includes missing value imputation, normalization detection and 
outlier removal. 
 
	 27	
4. IMPLEMENTATION/RESULTS 
Introduction 
Correlation analysis was utilized as a preliminary analysis of multi-linear regression 
model. Independent t-test, Pearson correlation, Spearman rank order correlation and 
one-way ANOVA were implemented to investigate the relationships between 
independent variables and student’s Mathematics and Portuguese grade.  
4.1 Mathematics Grade 
4.1.1 Independent T-test 
Descriptive analysis was deployed to investigate the status of binary variables. 
Descriptive statistics show in Appendix A. Independent T- test was implemented to 
compare the mean value for two categories in binary independent variables. School, 
sex, address, Internet, school education support and higher education intention were 
found significantly correlated with student mathematics grade.  
 
School 
Group Statistics 
 
school N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 GP 329 11.37 3.416 .188 
MS 40 10.13 3.488 .551 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Math_G3 Equal variances 
assumed 
.161 .689 2.168 367 .031 1.243 .573 .115 2.370 
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Table 4.1 Independent t-test for Mathematics and School 
A significant difference in scores was found for GP (Gabriel Pereira) (m= 11.37, sd= 
3.416) and MS (Mousinho da Silveira) (m=10.13, sd= 3.488); (p =0. 031, t = 2.168, df 
= 367). However, the magnitude in differences in the mean (mean difference = 1.243, 
CI: . 115 to 2.370) was small (eta squared =0.0126) 
 
Sex 
Group Statistics 
 
sex N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 F 191 10.76 3.397 .246 
M 178 11.74 3.427 .257 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval 
Lower Upper 
Math
_G3 
Equal variances 
assumed 
.291 .590 -2.734 367 .007 -.972 .355 -1.670 -.273 
Equal variances 
not assumed 
  -2.733 364.69
7 
.007 -.972 .356 -1.671 -.272 
Table 4.2 Independent t-test for Mathematics and Sex  
A significant relationship was found between sex and student mathematics 
performance. The difference in mean score for female (m= 10.76, sd= 3.397) and male 
(m=11.74, sd= 3.427) is significant; (p =0. 007, t = -2.734, df = 367). However, the 
magnitude in difference between the mean values (mean difference = -.972, CI: -1.670 
to -.273) was small (eta squared =0.02). 
 
 
 
Equal variances 
not assumed 
  2.133 48.553 .038 1.243 .583 .071 2.414 
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Address 
Group Statistics 
 
address N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 R 77 10.45 3.350 .382 
U 292 11.44 3.441 .201 
 
 
Table 4.3 Independent t-test for Mathematics and Address  
The significant difference in mean values was detected between rural (m= 10.45, sd= 
3.350) and urban (m=11.44, sd= 3.441); (p =0. 025, t = -2.244, df = 367). However, 
level of difference in the mean (mean difference = -.984, CI: -1.846 to -.122) was low 
(eta squared =0.014). 
 
Internet  
Group Statistics 
 
internet N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 yes 313 11.41 3.446 .195 
no 56 10.27 3.278 .438 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-taile
d) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval 
Lower Upper 
Math_
G3 
Equal variances 
assumed 
1.060 .304 2.292 367 .022 1.138 .496 .162 2.114 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Math
_G3 
  
Equal variances 
assumed 
.83
2 
.362 -2.244 367 .025 -.984 .438 -1.846 -.122 
Equal variances not 
assumed 
  -2.279 121.
706 
.024 -.984 .432 -1.838 -.129 
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Equal variances 
not assumed 
  2.374 78.36
3 
.020 1.138 .479 .184 2.092 
Table 4.4 Independent t-test for Mathematics and Internet  
A significant difference in scores was found between student who has Internet at home 
(m= 11.41, sd= 3.446) and student who has no Internet at home (m=10.27, sd= 3.278); 
(p =0. 022, t = 2.292, df = 367). However, the magnitude of the difference in the mean 
(mean difference = 1.138, CI: 0.162 to 2.114) was small (eta squared =0.014).  
 
School education support 
Group Statistics 
 
schoolsup N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 yes 51 9.67 2.503 .351 
no 318 11.48 3.507 .197 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Math
_G3 
Equal variances 
assumed 
10.932 .001 -3.557 367 .000 -1.818 .511 -2.823 -.813 
Equal variances 
not assumed 
  -4.522 85.106 .000 -1.818 .402 -2.617 -1.018 
Table 4.5 Independent t-test for Mathematics and School support  
The strong relationship was detected between school education support and student 
mathematics grade rural (p =0. 000, t = -4.522, df = 85.106). The differences in the 
mean for with school education support (m=9.67, sd= 2.503) and without education 
support (m=11.48, sd= 3.507) equals to -1.818 (CI: -2.617 to -1.018). The effect size 
of this independent variable was moderate (eta squared =0.053) 
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Higher education 
Group Statistics 
 
higher N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 yes 353 11.38 3.428 .182 
no 16 8.06 1.879 .470 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Math_G3 Equal variances 
assumed 
6.918 .009 3.838 367 .000 3.314 .864 1.616 5.013 
Equal variances 
not assumed 
  6.578 19.851 .000 3.314 .504 2.263 4.366 
Table 4.6 Independent t-test for Mathematics and Higher education  
A significant correlation was found between higher education intention and student 
mathematics performance (p=0. 000, t = 6.578, df = 19.851). The magnitude of 
difference in the mean score for a student who wants to take higher education (m= 
11.38, sd= 3.428) and do not wants higher education (m=8.06, sd= 1.879); (mean 
difference = 3.314, CI: 2.263 to 4.366) was large (eta squared =0.105). 
4.1.2 Pearson’s Correlation and Spearman Correlation 
Continues and ordinal variables were analyzed using correction analysis. As continues 
variable age, family relationship, free time, go out, absence, weekend alcohol 
consumption and health status are normal distributed and weekday alcohol 
consumption is non-normal distributed. Both parametric (Pearson Correlation) and 
non-parametric (Spearman Rank Order Correlation) analyses were used to investigate 
the correlation between these variables and student Mathematics performance. The 
final results showed that age, absence, weekday and weekend alcohol consumption and 
go out were significantly correlated with student mathematics achievement.  
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Age 
Correlations 
 age Math_G3 
age Pearson Correlation 1 -.188** 
Sig. (2-tailed)  .000 
N 369 369 
Math_G3 Pearson Correlation -.188** 1 
Sig. (2-tailed) .000  
N 369 369 
**. Correlation is significant at the 0.01 level (2-tailed). 
Table 4.7 Pearson Correlation test for Mathematics and Age  
The relationship between age and mathematics grade was investigated using a Pearson 
correlation. A small negative correlation was found in age and mathematics (r = -.188, 
n=369, p<0.001). 
Go out 
Correlations 
 Math_G3 goout 
Math_G3 Pearson Correlation 1 -.111* 
Sig. (2-tailed)  .033 
N 369 369 
goout Pearson Correlation -.111* 1 
Sig. (2-tailed) .033  
N 369 369 
*. Correlation is significant at the 0.05 level (2-tailed). 
Table 4.8 Pearson Correlation test for Mathematics and Go out 
Go out with friends and student mathematics grade was found significantly correlated. 
A small negative correlation was found between go out with friend and exam 
performance (r =-.111., n=369, p=0.033). 
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Weekend alcohol consumption 
Correlations 
 Math_G3 Walc 
Math_G3 Pearson Correlation 1 -.143** 
Sig. (2-tailed)  .006 
N 369 369 
Walc Pearson Correlation -.143** 1 
Sig. (2-tailed) .006  
N 369 369 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Table 4.9 Pearson Correlation test for Mathematics and Weekend alcohol consumption 
Since both weekend alcohol consumption and student mathematics grade are normal 
distributed, the relationship between them was investigated using Person correlation 
analysis. A statistical significant was found between weekend alcohol consumption 
and student mathematics grade; however, the effect size was small (r =-.143, n=369, 
p=0.006). 
Absences 
 
Correlations 
 tranab Math_G3 
Absence Pearson Correlation 1 -.111* 
Sig. (2-tailed)  .033 
N 369 369 
Math_G3 Pearson Correlation -.111* 1 
Sig. (2-tailed) .033  
N 369 369 
*. Correlation is significant at the 0.05 level (2-tailed). 
Table 4.10 Pearson Correlation test for Mathematics and Absence 
The relationship between absence and Mathematics was explored using Pearson 
correlation as absence was transformed into normal distribution. A small statistically 
	 34	
significant negative correlation was found between absence and student mathematics 
performance (p=0.033, n=369, r=-.111). 
 
Weekday alcohol consumption 
Correlations 
 Math_G3 Dalc 
Spearman's rho Math_G3 Correlation Coefficient 1.000 -.133* 
Sig. (2-tailed) . .011 
N 369 369 
Dalc Correlation Coefficient -.133* 1.000 
Sig. (2-tailed) .011 . 
N 369 369 
*. Correlation is significant at the 0.05 level (2-tailed). 
Table 4.11 Spearman Correlation test for Mathematics and Weekday alcohol consumption 
A significant relationship was found between weekday alcohol consumption and 
student mathematics grade using Spearman (p=0.011). The correlation coefficient 
showed weekday alcohol consumption has a small negative impact on mathematics 
grade.(n=369, r=-.133) 
4.1.3 One-way ANOVA 
One-way ANOVA analysis was implemented in order to compare the mean value in 
three or more than three groups thus determine the factors that significantly correlated 
to student results. The descriptive statistics of each categorical variables show in 
Appendix B. Final result showed that mother’s education background, father’s 
education background, mother’s job and study time were strongly correlated with 
student Mathematics performance.  
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Mother’s education background 
Descriptives 
Math_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval  
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
None 3 13.00 3.464 2.000 4.39 21.61 9 15 
Primary 
education 
50 9.50 2.901 .410 8.68 10.32 5 16 
5th to 9th 
grade 
94 10.77 3.092 .319 10.13 11.40 0 19 
Secondary 
education 
89 11.29 3.581 .380 10.54 12.05 5 19 
Higher 
education 
133 12.14 3.498 .303 11.54 12.74 4 20 
Total 369 11.23 3.441 .179 10.88 11.59 0 20 
 
 
Test of Homogeneity of Variances 
Math_G3   
Levene 
Statistic df1 df2 Sig. 
1.921 4 364 .106 
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 288.637 4 72.159 6.455 .000 
Within Groups 4069.319 364 11.179   
Total 4357.957 368    
 
Multiple Comparisons 
(I) Medu (J) Medu 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
Confidence Interval 
Lower 
Bound 
Upper 
Bound 
None Primary education 3.500 1.987 .398 -1.95 8.95 
5th to 9th grade 2.234 1.961 .786 -3.14 7.61 
Secondary education 1.708 1.963 .908 -3.67 7.09 
Higher education .865 1.952 .992 -4.49 6.22 
Primary None -3.500 1.987 .398 -8.95 1.95 
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education 5th to 9th grade -1.266 .585 .196 -2.87 .34 
Secondary education -1.792* .591 .022 -3.41 -.17 
Higher education -2.635* .555 .000 -4.16 -1.11 
5th to 9th 
grade 
None -2.234 1.961 .786 -7.61 3.14 
Primary education 1.266 .585 .196 -.34 2.87 
Secondary education -.526 .495 .825 -1.88 .83 
Higher education -1.369* .451 .021 -2.60 -.13 
Secondary 
education 
None -1.708 1.963 .908 -7.09 3.67 
Primary education 1.792* .591 .022 .17 3.41 
5th to 9th grade .526 .495 .825 -.83 1.88 
Higher education -.843 .458 .351 -2.10 .41 
Higher 
education 
None -.865 1.952 .992 -6.22 4.49 
Primary education 2.635* .555 .000 1.11 4.16 
5th to 9th grade 1.369* .451 .021 .13 2.60 
Secondary education .843 .458 .351 -.41 2.10 
*. The mean difference is significant at the 0.05 level. 
Table 4.12 ANOVA test for Mathematics and Mother’s education 
A one-way between-groups analysis of variance was conducted to explore the impact  
of mother’s education background on student mathematics performance. Education 
was divided into five groups (0: None, 1: Primary education, 2: 5th to 9th grade 3: 
Secondary education, 4: higher education). There was a statistically significant 
difference at the p < .01 level in math scores for the five groups: F(4, 364) = 6.455, p = 
0.000. The effect size which calculated using eta squared was moderate (0.066). 
Post-hoc comparisons using the Tukey HSD test indicated that the mean score for 
Higher education (M=12.14, SD=3.498) showed a statistical difference to primary 
education (M=9.5, SD=2.901) and 5th to 9th grade (M=10.77, SD=3.092).  
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Father education background 
 
Descriptives 
Math_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval  
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
None 2 13.00 4.243 3.000 -25.12 51.12 10 16 
Primary 
education 
72 9.93 3.260 .384 9.16 10.70 5 18 
5th to 9th 
grade 
104 11.26 3.402 .334 10.60 11.92 0 19 
Secondary 
education 
96 11.28 3.377 .345 10.60 11.97 4 20 
Higher 
education 
95 12.11 3.435 .352 11.41 12.80 5 19 
Total 369 11.23 3.441 .179 10.88 11.59 0 20 
 
 
Test of Homogeneity of Variances 
Math_G3   
Levene 
Statistic df1 df2 Sig. 
.267 4 364 .899 
 
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 200.960 4 50.240 4.399 .002 
Within Groups 4156.997 364 11.420   
Total 4357.957 368    
 
 
Multiple Comparisons 
(I) Fedu (J) Fedu 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
Confidence Interval 
Lower 
Bound 
Upper 
Bound 
None Primary 
education 
3.069 2.423 .712 -3.57 9.71 
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5th to 9th grade 1.740 2.412 .951 -4.87 8.35 
Secondary 
education 
1.719 2.414 .954 -4.90 8.34 
Higher education .895 2.415 .996 -5.72 7.51 
Primary 
education 
None -3.069 2.423 .712 -9.71 3.57 
5th to 9th grade -1.329 .518 .079 -2.75 .09 
Secondary 
education 
-1.351 .527 .079 -2.80 .09 
Higher education -2.175* .528 .000 -3.62 -.73 
5th to 9th grade None -1.740 2.412 .951 -8.35 4.87 
Primary 
education 
1.329 .518 .079 -.09 2.75 
Secondary 
education 
-.022 .478 1.000 -1.33 1.29 
Higher education -.846 .480 .397 -2.16 .47 
Secondary 
education 
None -1.719 2.414 .954 -8.34 4.90 
Primary 
education 
1.351 .527 .079 -.09 2.80 
5th to 9th grade .022 .478 1.000 -1.29 1.33 
Higher education -.824 .489 .445 -2.16 .52 
Higher education None -.895 2.415 .996 -7.51 5.72 
Primary 
education 
2.175* .528 .000 .73 3.62 
5th to 9th grade .846 .480 .397 -.47 2.16 
Secondary 
education 
.824 .489 .445 -.52 2.16 
*. The mean difference is significant at the 0.05 level. 
Table 4.13 ANOVA test for Mathematics and Father’s education 
Father’s education background was divided into the same categories as mother’s 
education (0: None, 1: Primary education, 2: 5th to 9th grade 3: Secondary education, 
4: higher education). Although there was a statistically significant difference at the p 
< .01 level in mathematics scores for the five groups: F(4, 364)=4.399, p = 0.002, the 
effect size was small (eta squared = 0.046). Tukey HSD test indicated that the mean 
score for Primary education  (M=9.93, SD=3.260) was statistically different to and 5th 
to 9th grade (M=11.26, SD=3.402), Secondary education (M=11.28, SD=3.377) and 
higher education (M=12.11, SD=3.435) 
	 39	
 
Mother’s job 
 
Descriptives 
Math_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval  
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Teacher 61 11.61 3.358 .430 10.75 12.47 6 19 
Health care 
related 
33 12.55 3.153 .549 11.43 13.66 7 20 
Cilvil Service 92 12.05 3.632 .379 11.30 12.81 5 19 
At home 50 10.12 3.384 .479 9.16 11.08 0 19 
Other 133 10.59 3.205 .278 10.04 11.14 4 19 
Total 369 11.23 3.441 .179 10.88 11.59 0 20 
 
 
Test of Homogeneity of Variances 
Math_G3   
Levene 
Statistic df1 df2 Sig. 
.953 4 364 .433 
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 244.954 4 61.238 5.420 .000 
Within Groups 4113.003 364 11.299   
Total 4357.957 368    
 
 
Multiple Comparisons 
(I) Mjob (J) Mjob 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Teacher Health care 
related 
-.939 .726 .696 -2.93 1.05 
Cilvil Service -.448 .555 .928 -1.97 1.07 
At home 1.487 .641 .141 -.27 3.24 
Other 1.020 .520 .287 -.40 2.45 
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Health care 
related 
Teacher .939 .726 .696 -1.05 2.93 
Cilvil Service .491 .682 .952 -1.38 2.36 
At home 2.425* .754 .012 .36 4.49 
Other 1.959* .654 .024 .17 3.75 
Cilvil Service Teacher .448 .555 .928 -1.07 1.97 
Health care 
related 
-.491 .682 .952 -2.36 1.38 
At home 1.934* .591 .010 .32 3.55 
Other 1.468* .456 .012 .22 2.72 
At home Teacher -1.487 .641 .141 -3.24 .27 
Health care 
related 
-2.425* .754 .012 -4.49 -.36 
Cilvil Service -1.934* .591 .010 -3.55 -.32 
Other -.466 .558 .919 -2.00 1.06 
Other Teacher -1.020 .520 .287 -2.45 .40 
Health care 
related 
-1.959* .654 .024 -3.75 -.17 
Cilvil Service -1.468* .456 .012 -2.72 -.22 
At home .466 .558 .919 -1.06 2.00 
*. The mean difference is significant at the 0.05 level. 
Table 4.14 ANOVA test for Mathematics and Mother’s job 
Mother’s job includes five categories (0: Teacher, 1: Healthcare related, 2: Civil 
Service, 3: At home, 4: Other). A statistically significant difference at the p < .01 level 
in math scores for the five groups: F(4, 364)=5.420. However, the effect size was 
small (eta squared =0.056). Tukey HSD test indicated that the mean scores for 
Healthcare related (M=12.55, SD=3.153) and Civil Service (M=12.05, SD=3.632) 
were statistically different to At home (M=10.12, SD=3.384) and Other (M=10.59 
SD=3.205). 
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Study time 
Descriptives 
Math_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
<2 hours 97 11.12 3.621 .368 10.39 11.85 5 19 
2 to 5 hours 186 10.81 3.264 .239 10.33 11.28 0 19 
5 to 10 
hours 
59 12.29 3.389 .441 11.40 13.17 5 19 
> 10 hours 27 12.26 3.580 .689 10.84 13.68 6 20 
Total 369 11.23 3.441 .179 10.88 11.59 0 20 
 
 
Test of Homogeneity of Variances 
Math_G3   
Levene 
Statistic df1 df2 Sig. 
.989 3 365 .398 
 
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 129.122 3 43.041 3.715 .012 
Within Groups 4228.835 365 11.586   
Total 4357.957 368    
 
 
Multiple Comparisons 
(I) studytime (J) studytime 
Mean 
Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
<2 hours 2 to 5 hours .317 .426 .879 -.78 1.42 
5 to 10 hours -1.164 .562 .164 -2.61 .29 
> 10 hours -1.136 .741 .419 -3.05 .78 
2 to 5 hours <2 hours -.317 .426 .879 -1.42 .78 
5 to 10 hours -1.482* .509 .020 -2.79 -.17 
> 10 hours -1.453 .701 .164 -3.26 .36 
5 to 10 hours <2 hours 1.164 .562 .164 -.29 2.61 
2 to 5 hours 1.482* .509 .020 .17 2.79 
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> 10 hours .029 .791 1.000 -2.01 2.07 
> 10 hours <2 hours 1.136 .741 .419 -.78 3.05 
2 to 5 hours 1.453 .701 .164 -.36 3.26 
5 to 10 hours -.029 .791 1.000 -2.07 2.01 
*. The mean difference is significant at the 0.05 level. 
Table 4.15 ANOVA test for Mathematics and Study time 
Student study time has four categories (0:< 2 hours, 1: 2 to 5 hours, 2: 5 to 10 hours or 
3: > 10 hours). There was a statistically significant difference at the p < .05 level in 
mathematics scores for the five groups: F(3, 365)=3.715, p = 0.012. Despite reaching 
statistical significance, the actual difference in mean scores between groups was quite 
small (eta squared = 0.03). Post-hoc comparisons indicated that the mean score for 2 to 
5 hours (M=10.81, SD=3.264) was statistically different to 5 to 10 hours (M=12.29, 
SD=3.389).  
4.2 Portuguese Grade 
4.2.1 Independent T-test 
The relationships between binary independent variables and student Portuguese grade 
were investigated using independent T-test. School, sex, address, Internet, school 
education support and higher education were found significantly correlated with 
student Portuguese grade.  
School 
Group Statistics 
 
school N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 MS 40 11.63 3.341 .528 
GP 329 12.81 2.446 .135 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tail
ed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval 
Lower Upper 
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Table 4.16 Independent t- test for Portuguese and School 
A significant difference in scores was found for MS (Gabriel Pereira) (m= 11.63,  
sd= 3.341) and GP (Mousinho da Silveira) (m=12.81, sd= 2.446); (p =0. 035, t = 2.176, 
df = 44.225). However, the magnitude in differences in the mean (mean difference = 
1.187, CI: -2.285 to -0.088) was small (eta squared =0.013) 
 
Sex 
Group Statistics 
 
sex N Mean Std. Deviation 
Std. Error 
Mean 
Pol_G3 F 191 13.16 2.397 .173 
M 178 12.17 2.676 .201 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Pol_G3 Equal variances 
assumed 
2.824 .094 3.721 367 .000 .983 .264 .464 1.502 
Equal variances 
not assumed 
  3.707 355.472 .000 .983 .265 .461 1.504 
Table 4.17 Independent t- test for Portuguese and Sex 
A significant relationship was found between sex and student Portuguese score. The 
difference in mean score for female (m= 13.16, sd= 2.397) and male (m=12.17, sd= 
2.676) is significant; (p =0. 000, t = 3.721, df = 367). The magnitude in differences in 
the mean (mean difference = 0.983, CI: 0.464 to 1.502) was small (eta squared =0.036) 
 
Por_G3 Equal variances 
assumed 
10.575 .001 -2.772 367 .006 -1.187 .428 -2.028 -.345 
Equal variances 
not assumed 
  -2.176 44.225 .035 -1.187 .545 -2.285 -.088 
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Address 
Group Statistics 
 
address N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 R 77 11.83 2.783 .317 
U 292 12.91 2.479 .145 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Por_G3 Equal variances 
assumed 
1.085 .298 -3.301 367 .001 -1.076 .326 -1.718 -.435 
Equal variances 
not assumed 
  -3.086 109.867 .003 -1.076 .349 -1.768 -.385 
Table 4.18 Independent t- test for Portuguese and Address 
The significant difference in mean score was detected between rural (m= 11.83, sd= 
2.783) and urban (m=12.91, sd= 2.479); (p =0. 001, t = -3.301, df = 367). However, 
level of differences in the mean (mean difference = -1.076, CI: -1.718 to -.435) was 
low (eta squared =0.029). 
 
School education support 
Group Statistics 
 
schoolsup N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 yes 51 11.43 1.803 .252 
no 318 12.88 2.630 .147 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Por_G3 Equal variances 
assumed 
8.694 .003 -3.801 367 .000 -1.452 .382 -2.204 -.701 
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Equal variances 
not assumed 
  -4.967 88.333 .000 -1.452 .292 -2.033 -.871 
Table 4.19 Independent t- test for Portuguese and School support 
The strong relationship was detected between school education support and student 
Portuguese grade rural (p = 0.000, t = -4.967, df = 88.333). The differences in the 
mean for with school education support (m=11.43, sd= 1.803) and without education 
support (m=12.88, sd= 2.630) equals to -1.452 (CI: -2.033 to -.871). The effect size of 
this independent variable was moderate (eta squared = 0.063). 
 
Extra paid class 
Group Statistics 
 
paid N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 yes 176 12.97 2.523 .190 
no 193 12.42 2.609 .188 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Por_G3 Equal variances 
assumed 
1.353 .246 2.021 367 .044 .541 .268 .015 1.067 
Equal variances 
not assumed 
  2.024 365.735 .044 .541 .267 .015 1.067 
Table 4.20 Independent t- test for Portuguese and Extra class 
A significant difference in scores was found for student who paid extra class (m= 
12.97, sd= 2.523) and didn’t pay extra class (m=12.42, sd= 2.609); (p =0. 044, t = 
2.021, df = 367). However, the magnitude in differences in the mean (mean difference 
= 0.541, CI: 0.15 to 1.067) was small (eta squared=0.011). 
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Higher education 
Group Statistics 
 
higher N Mean Std. Deviation 
Std. Error 
Mean 
Pol_G3 yes 353 12.86 2.455 .131 
no 16 8.81 2.257 .564 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
Confidence 
Interval  
Lower Upper 
Pol_G3 Equal variances 
assumed 
.441 .507 6.469 367 .000 4.046 .625 2.816 5.276 
Equal variances 
not assumed 
  6.984 16.649 .000 4.046 .579 2.822 5.270 
Table 4.21 Independent t- test for Portuguese and Higher education 
A strong correlation was found between higher education intention and student 
Portuguese performance. (p =0. 000, t = 6.469, df = 367). The magnitude of 
differences in the mean score for student who wants higher education (m= 12.86, sd= 
2.455) and who does not want higher education (m=8.81, sd= 2.257); (mean difference 
= 4.046, CI: 2.816 to 5.276) was large (eta squared = 0.102) 
 
4.2.2 Pearson Correlation and Spearman 
The relationship between continues and ordinal variables were investigated using 
Pearson correlation and Spearman Correlation. Absence, weekday alcohol 
consumption and weekend alcohol consumption were found significantly correlated 
with student Portuguese grade. 
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Absence 
 
Correlations 
 tranab Por_G3 
Absence Pearson Correlation 1 -.111* 
Sig. (2-tailed)  .034 
N 369 369 
Por_G3 Pearson Correlation -.111* 1 
Sig. (2-tailed) .034  
N 369 369 
*. Correlation is significant at the 0.05 level (2-tailed). 
Table 4.22 Pearson Correlation test for Portuguese and Absence 
The relationship between absence and student Portuguese grade was explored using 
Pearson correlation as absence was transformed into normal distribution. A small 
statistically significant negative correlation was found between absence and student 
Portuguese performance (p=0.034, n=369, r=-.111). 
Weekend alcohol consumption 
Correlations 
 Walc Por_G3 
Walc Pearson Correlation 1 -.221** 
Sig. (2-tailed)  .000 
N 369 369 
Por_G3 Pearson Correlation -.221** 1 
Sig. (2-tailed) .000  
N 369 369 
**. Correlation is significant at the 0.01 level (2-tailed). 
Table 4.23 Pearson Correlation test for Portuguese and Weekend alcohol consumption 
As both weekend alcohol consumption and student Portuguese grade are normal 
distributed, their relationship was investigated using Person correlation. A statistical 
significant was found between weekend alcohol consumption and student Portuguese 
grade (p <0.01, n=369, r= -.221) 
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Weekday alcohol consumption 
Correlations 
 Por_G3 Dalc 
Spearman's rho Por_G3 Correlation Coefficient 1.000 -.252** 
Sig. (2-tailed) . .000 
N 369 369 
Dalc Correlation Coefficient -.252** 1.000 
Sig. (2-tailed) .000 . 
N 369 369 
**. Correlation is significant at the 0.01 level (2-tailed). 
Table 4.24 Spearman Correlation test for Portuguese and Weekday alcohol 
consumption 
The relationship between weekday alcohol consumption and student Portuguese grade 
was explored using Spearman’s rho correlation as weekday alcohol consumption was 
found not normal distributed in prior normalization analysis. A small statistically 
significant negative correlation was found between absence and student Portuguese 
performance (p<0.01, n=369, r=-.252). 
4.2.3 One-way ANOVA 
One-way ANOVA analysis was implemented in order to compare the mean value in 
three or more than three groups in categorical variables. Mother’s education 
background, Father’s education, Mother’s job, reason for choosing the school, home to 
school travel time and study time were found strongly correlated with student 
Portuguese grade.  
 
Mother’s education background 
Descriptives 
Por_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval  
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
None 3 12.33 2.309 1.333 6.60 18.07 11 15 
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Primary 
education 
50 11.86 2.673 .378 11.10 12.62 7 18 
5th to 9th 
grade 
94 12.20 2.344 .242 11.72 12.68 6 18 
Secondary 
education 
89 12.73 2.758 .292 12.15 13.31 5 19 
Higher 
education 
133 13.31 2.459 .213 12.89 13.73 5 19 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
 
 
Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
1.066 4 364 .373 
 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 108.167 4 27.042 4.207 .002 
Within Groups 2339.735 364 6.428   
Total 2447.902 368    
 
 
Multiple Comparisons 
(I) Medu (J) Medu 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
None Primary 
education 
.473 1.507 .998 -3.66 4.60 
5th to 9th grade .131 1.487 1.000 -3.95 4.21 
Secondary 
education 
-.397 1.488 .999 -4.48 3.68 
Higher education -.975 1.480 .965 -5.03 3.08 
Primary 
education 
None -.473 1.507 .998 -4.60 3.66 
5th to 9th grade -.342 .444 .939 -1.56 .87 
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Secondary 
education 
-.870 .448 .297 -2.10 .36 
Higher education -1.448* .421 .006 -2.60 -.30 
5th to 9th grade None -.131 1.487 1.000 -4.21 3.95 
Primary 
education 
.342 .444 .939 -.87 1.56 
Secondary 
education 
-.528 .375 .622 -1.56 .50 
Higher education -1.106* .342 .011 -2.04 -.17 
Secondary 
education 
None .397 1.488 .999 -3.68 4.48 
Primary 
education 
.870 .448 .297 -.36 2.10 
5th to 9th grade .528 .375 .622 -.50 1.56 
Higher education -.578 .347 .457 -1.53 .37 
Higher education None .975 1.480 .965 -3.08 5.03 
Primary 
education 
1.448* .421 .006 .30 2.60 
5th to 9th grade 1.106* .342 .011 .17 2.04 
Secondary 
education 
.578 .347 .457 -.37 1.53 
*. The mean difference is significant at the 0.05 level. 
 
Table 4.25 ANOVA test for Portuguese and Mother’s education 
A one-way between-groups analysis of variance was conducted to explore the impact  
of mother’s education background on student Portuguese performance. Education was 
divided into five groups (0: None, 1: Primary education, 2: 5th to 9th grade 3: 
Secondary education, 4: higher education). There was a statistically significant 
difference at the p< .01 level in Portuguese scores for the five groups: F(4,364)=4.207, 
p=0.002. The effect size which calculated using eta squared was very small (0.044). 
Post-hoc comparisons using the Tukey HSD test indicated that the mean score for 
Higher education (M=13.31, SD=2.459) was statistically different to primary 
education (M=11.86, SD=2.673) and 5th to 9th grade (M=12.20, SD=2.344).  
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Father education background 
 
Descriptives 
Por_G3  
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
None 2 14.50 4.950 3.500 -29.97 58.97 11 18 
Primary 
education 
72 11.83 2.969 .350 11.14 12.53 5 19 
5th to 9th 
grade 
104 12.67 2.548 .250 12.18 13.17 7 18 
Secondary 
education 
96 12.76 2.214 .226 12.31 13.21 8 18 
Higher 
education 
95 13.22 2.476 .254 12.72 13.73 5 19 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
 
 
Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
1.738 4 364 .141 
 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 86.670 4 21.668 3.340 .011 
Within Groups 2361.232 364 6.487   
Total 2447.902 368    
 
 
Multiple Comparisons 
(I) Fedu (J) Fedu 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
Confidence Interval 
Lower 
Bound 
Upper 
Bound 
None Primary 
education 
2.667 1.826 .589 -2.34 7.67 
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5th to 9th grade 1.827 1.818 .853 -3.16 6.81 
Secondary 
education 
1.740 1.820 .874 -3.25 6.73 
Higher education 1.279 1.820 .956 -3.71 6.27 
Primary 
education 
None -2.667 1.826 .589 -7.67 2.34 
5th to 9th grade -.840 .390 .201 -1.91 .23 
Secondary 
education 
-.927 .397 .136 -2.02 .16 
Higher education -1.388* .398 .005 -2.48 -.30 
5th to 9th grade None -1.827 1.818 .853 -6.81 3.16 
Primary 
education 
.840 .390 .201 -.23 1.91 
Secondary 
education 
-.087 .360 .999 -1.08 .90 
Higher education -.548 .361 .553 -1.54 .44 
Secondary 
education 
None -1.740 1.820 .874 -6.73 3.25 
Primary 
education 
.927 .397 .136 -.16 2.02 
5th to 9th grade .087 .360 .999 -.90 1.08 
Higher education -.461 .369 .722 -1.47 .55 
Higher education None -1.279 1.820 .956 -6.27 3.71 
Primary 
education 
1.388* .398 .005 .30 2.48 
5th to 9th grade .548 .361 .553 -.44 1.54 
Secondary 
education 
.461 .369 .722 -.55 1.47 
*. The mean difference is significant at the 0.05 level. 
Table 4.26 ANOVA test for Portuguese and Father’s education 
Father’s education background was divided into the same categories as mother’s 
education (0: None, 1: Primary education, 2: 5th to 9th grade 3: Secondary education, 
4: higher education). Although there was a statistically significant difference at the p 
< .05 level in Portuguese scores for the five groups: F(4, 364)=3.340, p = 0.011, the 
effect size was small (eta squared = 0.035 ). Tukey HSD test indicated that the mean 
score for Primary education (M=11.83, SD=2.969) was statistically different to Higher 
education (M=13.22, SD=2.476). 
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Mother’s job  
Descriptives 
Por_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval  
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Teacher 61 13.25 2.357 .302 12.64 13.85 8 19 
Health care 
related 
33 13.64 2.572 .448 12.72 14.55 9 18 
Cilvil Service 92 12.64 2.604 .272 12.10 13.18 5 19 
At home 50 12.38 2.633 .372 11.63 13.13 8 18 
Other 133 12.33 2.575 .223 11.89 12.77 5 18 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
 
Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
.235 4 364 .918 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 70.568 4 17.642 2.701 .030 
Within Groups 2377.334 364 6.531   
Total 2447.902 368    
 
Multiple Comparisons 
(I) Mjob (J) Mjob 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Teacher Health care 
related 
-.390 .552 .955 -1.90 1.12 
Cilvil Service .605 .422 .607 -.55 1.76 
At home .866 .488 .389 -.47 2.20 
Other .915 .395 .142 -.17 2.00 
Health care 
related 
Teacher .390 .552 .955 -1.12 1.90 
Cilvil Service .995 .519 .309 -.43 2.42 
At home 1.256 .573 .185 -.32 2.83 
Other 1.306 .497 .068 -.06 2.67 
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Cilvil Service Teacher -.605 .422 .607 -1.76 .55 
Health care 
related 
-.995 .519 .309 -2.42 .43 
At home .261 .449 .978 -.97 1.49 
Other .310 .347 .898 -.64 1.26 
At home Teacher -.866 .488 .389 -2.20 .47 
Health care 
related 
-1.256 .573 .185 -2.83 .32 
Cilvil Service -.261 .449 .978 -1.49 .97 
Other .049 .424 1.000 -1.11 1.21 
Other Teacher -.915 .395 .142 -2.00 .17 
Health care 
related 
-1.306 .497 .068 -2.67 .06 
Cilvil Service -.310 .347 .898 -1.26 .64 
At home -.049 .424 1.000 -1.21 1.11 
*. The mean difference is significant at the 0.05 level. 
Table 4.27 ANOVA test for Portuguese and Mother’s job 
Mother’s job included five categories (0: Teacher, 1: Healthcare related, 2: Civil 
Service, 3: At home, 4: Other). A statistically significant difference at the p < .01 level 
in Portuguese scores for the five groups: F(4, 364)=2.701; p = 0.030,. However, the 
effect size was small (eta squared =0.029). Tukey HSD test indicated that no 
significant correlation was found between groups. 
Reason to choose the school 
 
Descriptives 
Por_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
Close to 
Home 
106 12.81 2.371 .230 12.35 13.27 6 19 
School 
reputation 
97 13.20 2.548 .259 12.68 13.71 8 19 
Course 
perference 
132 12.39 2.482 .216 11.96 12.81 7 18 
Other 34 11.97 3.353 .575 10.80 13.14 5 18 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
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Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
2.145 3 365 .094 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 56.132 3 18.711 2.855 .037 
Within Groups 2391.771 365 6.553   
Total 2447.902 368    
 
Multiple Comparisons 
(I) reason (J) reason 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Close to Home School 
reputation 
-.385 .360 .709 -1.31 .54 
Course 
perference 
.425 .334 .581 -.44 1.29 
Other .841 .505 .343 -.46 2.14 
School 
reputation 
Close to Home .385 .360 .709 -.54 1.31 
Course 
perference 
.810 .342 .086 -.07 1.69 
Other 1.225 .510 .079 -.09 2.54 
Course 
perference 
Close to Home -.425 .334 .581 -1.29 .44 
School 
reputation 
-.810 .342 .086 -1.69 .07 
Other .416 .492 .833 -.85 1.69 
Other Close to Home -.841 .505 .343 -2.14 .46 
School 
reputation 
-1.225 .510 .079 -2.54 .09 
Course 
perference 
-.416 .492 .833 -1.69 .85 
*. The mean difference is significant at the 0.05 level. 
Table 4.28 ANOVA test for Portuguese and Reason 
Four choices choosing the school was given in the survey including close to home, 
school reputation, course preference and other. A statistically significant difference 
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was found at the p<0.05 level in Portuguese scores for the five groups: F(3, 
365)=2.855; p= .037. However, the effect size was small (eta squared=0.023) and no 
significant correlation was be found in Post-hoc comparisons Tukey HSD test. 
 
Travel Time 
Descriptives 
Por_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
< 15 mins 244 12.91 2.513 .161 12.59 13.22 5 19 
15 to 30 
mins 
99 12.48 2.674 .269 11.95 13.02 6 19 
30 mins to 1 
hour 
19 11.37 2.521 .578 10.15 12.58 5 16 
> 1 hour 7 11.29 2.430 .918 9.04 13.53 8 16 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
 
 
Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
.554 3 365 .646 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 62.494 3 20.831 3.187 .024 
Within Groups 2385.409 365 6.535   
Total 2447.902 368    
 
Multiple Comparisons 
(I) traveltime (J) traveltime 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
< 15 mins 15 to 30 mins .421 .305 .512 -.37 1.21 
30 mins to 1 
hour 
1.537 .609 .058 -.03 3.11 
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> 1 hour 1.620 .980 .350 -.91 4.15 
15 to 30 mins < 15 mins -.421 .305 .512 -1.21 .37 
30 mins to 1 
hour 
1.116 .640 .303 -.54 2.77 
> 1 hour 1.199 1.000 .628 -1.38 3.78 
30 mins to 1 
hour 
< 15 mins -1.537 .609 .058 -3.11 .03 
15 to 30 mins -1.116 .640 .303 -2.77 .54 
> 1 hour .083 1.130 1.000 -2.83 3.00 
> 1 hour < 15 mins -1.620 .980 .350 -4.15 .91 
15 to 30 mins -1.199 1.000 .628 -3.78 1.38 
30 mins to 1 
hour 
-.083 1.130 1.000 -3.00 2.83 
*. The mean difference is significant at the 0.05 level. 
Table 4.29 ANOVA test for Portuguese and Travel time 
 
A significant relationship was found between home to school travel time and students’ 
Portuguese performance. A statistically significant difference was found at the p < .05 
level in Portuguese scores for the five groups: F(3, 365)= 3.187; p=0.024. However, 
the effect size was small (eta squared=0.026) and no significant correlation was found 
in Post-hoc comparisons Tukey HSD test. 
 
Study time 
Descriptives 
Por_G3   
 N Mean 
Std. 
Deviation 
Std. 
Error 
Confidence Interval 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
<2 hours 97 11.58 2.589 .263 11.06 12.10 5 18 
2 to 5 
hours 
186 12.79 2.424 .178 12.44 13.14 5 19 
5 to 10 
hours 
59 13.83 2.275 .296 13.24 14.42 8 18 
> 10 hours 27 13.41 2.805 .540 12.30 14.52 10 19 
Total 369 12.68 2.579 .134 12.42 12.95 5 19 
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Test of Homogeneity of Variances 
Por_G3   
Levene 
Statistic df1 df2 Sig. 
.969 3 365 .407 
 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 212.586 3 70.862 11.571 .000 
Within Groups 2235.316 365 6.124   
Total 2447.902 368    
 
 
Multiple Comparisons 
(I) studytime (J) studytime 
Mean 
Difference 
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
<2 hours 2 to 5 hours -1.213* .310 .001 -2.01 -.41 
5 to 10 hours -2.253* .409 .000 -3.31 -1.20 
> 10 hours -1.830* .538 .004 -3.22 -.44 
2 to 5 hours <2 hours 1.213* .310 .001 .41 2.01 
5 to 10 hours -1.040* .370 .026 -1.99 -.09 
> 10 hours -.617 .510 .620 -1.93 .70 
5 to 10 hours <2 hours 2.253* .409 .000 1.20 3.31 
2 to 5 hours 1.040* .370 .026 .09 1.99 
> 10 hours .423 .575 .883 -1.06 1.91 
> 10 hours <2 hours 1.830* .538 .004 .44 3.22 
2 to 5 hours .617 .510 .620 -.70 1.93 
5 to 10 hours -.423 .575 .883 -1.91 1.06 
*. The mean difference is significant at the 0.05 level. 
Table 4.30 ANOVA test for Portuguese and Study time 
Student study time was divided into the four groups (0:< 2 hours, 1: 2 to 5 hours, 2: 5 
to 10 hours or 3: > 10 hours). There was a statistically significant difference at the p 
< .01 level in Portuguese scores for the five groups: F(3, 365)=11.571, p < 0.01. The 
actual difference in mean scores between groups was medium (eta squared = 0.087). 
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Post-hoc comparisons indicated that the mean score for <2 hours was  (M=11.58, 
SD=2.589) was statistically different to 2 to 5 hours (M=12.79, SD=2.424), 5 to 10 
hours (M=13.83, SD=2.275) and >10 hours (M=13.41, SD=2.805). 
4.3 Categorical Variable Dummy Coding 
Because categorical predictor variables cannot be entered directly into a regression 
model and be meaningfully interpreted, some other method of dealing with 
information of this type must be developed. Therefore, study time, mother’s education, 
father’s education, mother’s job and reason to choose the school were recoded into 
dummy variables. In previous correlation analysis, a significant difference showed 
between 2-5 hours and 5-10 hours in study time thus study time was recoded into 0:<5 
hours and 1:>5 hours. Higher education in Mother’s education background was found 
to be statistically different with Primary school and 5th-9th grade. Although Primary 
school showed a significant difference with other categories in Father’s education, 
primary and secondary education are compulsory in Portugal. Both Mother’s and 
Father’s education was recoded into 0: secondary or lower and 1: higher education. 
Mother’s job was recoded into 4 dummy variables instead (teacher, healthcare, civil 
and at home). The variable reason was transformed into 3 binary variables (Close to 
Home, Reputation and Courses).  
 
Correlation analysis was deployed on new dummy variables in order to reselect the 
variables that have statistical significances. Results showed that mother’s education 
(p<0.01), father’s education (p<0.01), study time (p <0.01), health care related 
(p=0.022), civil service (p<0.01) and at home (p = 0.029) were highly correlated with 
students’ Mathematics grade.  
Mother’s education (p<0.01), father’s education (p=0.018), study time (P<0.01), health 
care related (p=0.026) and School reputation (p=0.022) were found significantly 
correlated with students’ Portuguese grade. SPSS results show in Appendix D. 
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4.4 Multi-linear Regression  
4.4.1 Multi-linear Regression for Mathematics 
Multiple regression analysis was conducted to assess the statistical significance and the 
predictive power of variables. In order to generalize the sample model to the entire 
population, several assumptions must be met. The collinearity statistic indicated 
independent variables in regression model are collinear, which means there is not 
enough distinct information in these variables for MLR to operate. VIF larger than 2.5 
and Tolerance lower than 0.4 indicates a potential problem with multi-collinearity. No 
Collinearity was found in below regression model. The histogram of standardized 
residuals indicated that residuals are normally distributed, as did the normal P-P plot of 
which showed all points were extremely close to the line. The scatterplot of 
standardized predicted values in Appendix D showed that the data met the assumptions 
of homogeneity of variance and linearity. No zero variance can be found in descriptive 
statistics. Outliers in continuous variables were normalized. Therefore, all assumptions 
for multi-liner regression were met.  
 
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Figure 4.1 Regression Standardized Residual 
for Dependent Variable: Mathematics 
Figure 4.2 Normal P-P Plot of Standardized 
Residual for Dependent Variable: Mathematics 
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1 .495a .245 .208 3.021 
 
 
ANOVAa 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 1038.957 17 61.115 6.697 .000b 
Residual 3203.097 351 9.126   
Total 4242.054 368    
a. Dependent Variable: Math_G3 
 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity 
Statistics 
B 
Std. 
Error Beta Tolerance VIF 
1 (Constant) 14.540 2.907  6.277 .000   
school -.510 .578 -.047 -.882 .378 .766 1.306 
sex -1.182 .352 -.174 -3.357 .001 .799 1.252 
address -.534 .427 -.064 -1.250 .212 .822 1.217 
internet .466 .470 .049 -.991 .322 .869 1.151 
schoolsup -2.009 .487 -.205 4.125 .000 .875 1.143 
higher 2.681 .821 .161 -3.266 .001 .884 1.131 
age -.308 .159 -.106 -1.943 .053 .723 1.383 
Absense -.472 .385 -.062 -1.227 .221 .848 1.179 
Mother 
education 
.536 .417 .076 1.284 .200 .616 1.624 
Father 
education 
.581 .425 .075 1.366 .173 .715 1.398 
Health care 
related 
1.071 .596 .090 1.798 .073 .855 1.169 
Civil Service 1.143 .390 .146 2.927 .004 .867 1.153 
At home .253 .514 .026 .493 .622 .799 1.251 
Study time 1.209 .398 .151 3.034 .003 .871 1.148 
Walc -.244 .179 -.093 -1.362 .174 .464 2.156 
Dalc -.031 .237 -.008 -.130 .897 .549 1.822 
goout -.256 .160 -.085 -1.595 .112 .762 1.312 
a. Dependent Variable: Math_G3 
Table 4.31 Mathematics Multi-linear Regression  
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On the basis of Beta coefficients the model shows that sex causes 12% negative 
variation in students’ mathematic grade and p-value is also significant (p=0.001). 
Therefore, a negative relationship exists between sex and their mathematic grade. 
School education support causes 20% of variation in student mathematic grade. The 
direction is negative direction and p-value is also significant (p<0.001). Thus, a 
negative relationship between School education support and students’ math grade was 
identified. Higher education causes 27% variation in student performance in a positive 
direction and p–value is significant (p=0.001), which means a positive relationship 
exists between higher education intention and students’ mathematics grade. Mother 
occupation - civil service explains 11% of the variation in student mathematics 
performance in opposite direction with a significant p–value (p=0.004). Study time 
explains 12% of variation. A significant positive relationship can be found between 
study time and students’ mathematics achievement (p=0.003). Remaining variables are 
able to explain the variance of target varible, however coeficients were not significant. 
4.4.2 Multi-linear Regression for Portuguese 
Below regression model was build for student Portuguese grade. All significant factors 
found in correlation analysis were added into the model. As VIF larger than 2.5 and 
Tolerance lower than 0.4 indicates multi-collinearity, no Collinearity was found in 
below regression model. The histogram of standardized residuals indicated that the 
residuals normally distributed errors, as did the normal P-P plot showed all points were 
extremely close to the line. The scatterplot of standardized residuals in Appendix D 
showed that the data met the assumptions of homogeneity of variance and linearity. 
Therefore all assumptions for multi-liner regression were met. 
	 63	
 
 
Model Summary 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
1 .560a .313 .282 2.185 
 
 
ANOVAa 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 766.774 16 47.923 10.034 .000b 
Residual 1681.129 352 4.776   
Total 2447.902 368    
a. Dependent Variable: Por_G3 
 
 
 
Coefficientsa 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity 
Statistics 
B 
Std. 
Error Beta Tolerance VIF 
1 (Constant) 10.604 .644  23.943 .000   
school -1.083 .406 -.131 -2.669 .008 .814 1.229 
sex .557 .255 .108 2.187 .029 .799 1.251 
schoolsup -1.757 .344 -.235 5.112 .000 .920 1.087 
higher 3.097 .584 .245 -5.304 .000 .915 1.093 
address -.667 .312 -.105 -2.135 .033 .804 1.243 
Figure 4.3 Regression Standardized Residual 
for Dependent Variable: Portuguese 
Figure 4.4 Normal P-P Plot of Standardized 
Residual for Dependent Variable: Portuguese 
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Dalc -.322 .172 -.112 -1.873 .062 .547 1.829 
Walc -.097 .123 -.048 -.790 .430 .519 1.926 
health -.256 .084 -.140 -3.048 .002 .927 1.079 
paid .063 .239 .012 -.263 .793 .912 1.097 
traveltime -.013 .185 -.003 -.070 .944 .823 1.214 
Mother 
education 
.356 .297 .066 1.195 .233 .635 1.576 
Father education .500 .310 .085 1.616 .107 .706 1.415 
School 
Reputation 
.161 .271 .028 .596 .552 .912 1.097 
Health care 
related 
.333 .425 .037 .783 .434 .879 1.138 
Study time .785 .286 .129 2.741 .006 .883 1.133 
Absence -.520 .273 -.090 -1.906 .058 .882 1.134 
a. Dependent Variable: Por_G3 
Table 4.32 Portuguese Multi-linear Regression  
Beta coefficients in this model showed that school explains 11% of the variance in a 
negative way. A significant relationship between school and Portuguese grade was 
identified in the analysis (p=0.008). Sex causes 6% positive variation in students’ 
Portuguese grade (p=0.029). A negative relationship between sex and their Portuguese 
grade was identified in the model. School education support causes 18% of the 
variation in students’ Portuguese grade in a negative direction (p=0.000). Thus, a 
negative relationship between School education support and students’ Portuguese 
grade was indentified. Higher education causes 31% variation in student performance 
in a positive direction and p–value is significant (p=0.000), which indicated a positive 
relationship between higher education and students’ Portuguese grade. Home address 
explains 7% positive variation in Portuguese grade. A significant relationship was 
found between home address and student Portuguese performance (p=0.033). Student 
health status explains 3% of the variation in student Portuguese performance in a 
negative direction with a significant p–value (p=0.002). Study time explains 8% of 
student Portuguese performance variation. A significant positive relationship can be 
found between study time and students’ Portuguese achievement (p=0.006). 
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Remaining variables didn’t show significant relations with student Portuguese 
performance. 
4.5 Logistic Regression 
Logistic Regression models were built based on the result of Multi-linear regression in 
order to investigate whether the significant variables identified in multi-linear 
regression will have direct impacts on the failures/success of Mathematics and 
Portuguese exams. Dependent variable student mathematics and Portuguese grades 
were recoded into binary variables. Preliminary correlation analysis was conducted on 
all variables that showed statistical significance in multi-linear regression. Higher 
education intention, school education support and sex were found strongly correlated 
with the success/failure of Mathematics exams. Higher education intention, address, 
health, study time and sex were found strongly correlated with the success/failure of 
Portuguese exams. All significant factors were added into logistic regression models. 
The SPSS output for correlation analysis can be found in Appendix E. 
4.5.1 Logistic Regression for Mathematics  
Case Processing Summary 
Unweighted Casesa N Percent 
Selected Cases Included in Analysis 369 100.0 
Missing Cases 0 .0 
Total 369 100.0 
Unselected Cases 0 .0 
Total 369 100.0 
a. If weight is in effect, see classification table for the total 
number of cases. 
 
Dependent Variable Encoding 
Original Value Internal Value 
Fail 0 
Pass 1 
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Omnibus Tests of Model Coefficients 
 Chi-square df Sig. 
Step 1 Step 26.378 3 .000 
Block 26.378 3 .000 
Model 26.378 3 .000 
 
Model Summary 
Step 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke R 
Square 
1 424.947a .069 .098 
a. Estimation terminated at iteration number 4 because 
parameter estimates changed by less than .001. 
 
Classification Tablea 
 
Observed 
Predicted 
 Math Percentage 
Correct  Fail Pass 
Step 1 Math Fail 12 99 10.8 
Pass 4 254 98.4 
Overall Percentage   72.1 
a. The cut value is .500 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
95% C.I.for 
EXP(B) 
Lower Upper 
Step 
1a 
sex -.652 .248 6.908 1 .009 .521 .321 .847 
schoolsup -.577 .320 3.254 1 .071 1.781 .951 3.333 
higher 2.369 .607 15.259 1 .000 .094 .028 .307 
Constant -.963 .582 2.741 1 .016 2.292   
a. Variable(s) entered on step 1: sex, schoolsup, higher. 
Table 4.33 Mathematics Logistic Regression  
Logistic regression was performed to assess the impact of a number of factors on 
student academic performance. The model contained three independent variables (sex, 
school education support, higher education). The full model containing all the 
predictors was statistically significant Chi-square (3, N=369)=26.378, p<.001, 
indicating that the model was able to distinguish between students who fail and pass 
the Mathematics exams. The model as a whole explained 6.9% (Cox & Snell R square) 
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and 9.9% (Nagelkerke R squared) of the variance in failing or passing Mathematics 
exams, and correctly classified 72.1% of the cases. As shown in above table, only two 
independent variables made a significant contribution to the model (sex and higher 
education intention). 
4.5.2 Logistic Regression for Portuguese  
 
Case Processing Summary 
Unweighted Casesa N Percent 
Selected Cases Included in Analysis 369 100.0 
Missing Cases 0 .0 
Total 369 100.0 
Unselected Cases 0 .0 
Total 369 100.0 
a. If weight is in effect, see classification table for the total 
number of cases. 
 
Dependent Variable Encoding 
Original Value Internal Value 
Fail 0 
Pass 1 
 
 
Omnibus Tests of Model Coefficients 
 Chi-square df Sig. 
Step 1 Step 58.727 5 .000 
Block 58.727 5 .000 
Model 58.727 5 .000 
 
 
Model Summary 
Step 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke R 
Square 
1 149.341a .147 .341 
a. Estimation terminated at iteration number 7 because 
parameter estimates changed by less than .001. 
 
Classification Tablea 
 Observed Predicted 
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 Portuguese Percentage 
Correct  Fail Pass 
Step 1 Portuguese Fail 10 20 33.3 
Pass 5 334 98.5 
Overall Percentage   93.2 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
95% C.I.for 
EXP(B) 
Lower Upper 
Step 
1a 
sex .837 .494 2.878 1 .090 2.310 .878 6.077 
higher 3.285 .627 27.428 1 .000 .037 .011 .128 
school -2.002 .536 13.939 1 .000 .135 .047 .386 
address -.659 .500 1.735 1 .188 .517 .194 1.379 
Study 
time 
.849 .786 1.166 1 .280 2.337 .501 10.909 
Constant -.315 .551 .326 1 .000 19.497   
a. Variable(s) entered on step 1: sex, higher, school, address, Study time. 
Table 4.34 Portuguese Logistic Regression  
The model contained seven independent variables (sex, school education support, want 
higher education, home address, school type, health status, study time ). The full model 
containing all the predictors was statistically significant Chi-square (5, N=369)=58.727, 
p < .001) indicating that the model was able to distinguish between students who failed 
and passed the Portuguese exams. The model as a whole explained 14.7% (Cox & 
Snell R square) and 34.1.% (Nagelkerke R squared) of the variance in failing or 
passing of Portuguese exams, and correctly classified 93.2% of the cases. Two 
independent variables made a significant contribution to the model (school type and 
higher education intention). 
 
The significant factors in multi-linear regression and logistic regression for both 
Mathematics and Portuguese grade show in below table. 
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Table 4.35 Significant predictors for Mathematics and Portuguese 
4.6 Module Evaluation 
4.6.1 Predictive Power for Dependent Variable: Mathematics 
Multi-linear regresion 
The model utilized to predict the scores in the subject of Mathematics was a linear 
regression, with the independent variables school, sex, address, internet, school 
education support, higher education intention, age, absence, mother education, father 
education, mother job - health care related, mother job - civil service, mother job - at 
home, study time, weekday alcohol consumption, weekend alcohol consumption and 
go out with friend. Utilizing the predictive formula Student Mathematics grade = 
[[14.540 + (-.510*school) + (-1.182*sex) + (-.534*address) + (.466*internet) + 
(-2.009*schoolup) + (2.681*higher) + (-.308*age) + (-.472*absence) + (-.536*mother 
education) + (-.581*father education) + (1.071*mother job-health care related) + 
(1.143*mother job-civil service) + (.253*mother job-at home) + (1.209*study time) + 
( -.244* Walc) + ( -.031*Dalc) + (-.256*goout)].  
 
The R square for regression model is .208. R square determinations the accuracy of the 
statistical model and the percentage of dependent variables variance that was caused 
 
Predictors 
Mathematics Portuguese 
Multi-linear 
regression 
Logistic 
regression 
Multi-linear 
regression 
Logistic 
regression 
School     
Sex     
Address     
Schoolsup     
Higher     
Civil Service     
Study time     
Health     
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by these independent variables. The model was able to accurately predict 20.8 % of 
student mathematics grade. The sig. p<001 indicated that the initial model was 
significant. There was a statistically significant relationship between the dependent and 
independent variables.  
 
Logistic regression  
The misclassification rate of Logistic regression for Mathematics  = (false negative 
and false positive)/ total number of instances. The classification accuracy = 1- 
misclassification rate = 1- (4+99)/369 = 0.72, which means the model can accurately 
predict 72% of student success/failure in mathematics exam.  
 
The blue line on below ROC curve 
indicated the sensitivity and specificity 
of the logistic model. The area under the 
curve equals represents the accuracy of 
the model. A significant relationship can 
be found between predictors and 
dependent variable. However, area 0.64 
means the accuracy of this model is low.  
 
 
 
Area Under the Curve 
 
Test Result Variable(s):   Predicted probability   
Area Std. Errora Asymptotic Sig.b 
Asymptotic 95% Confidence Interval 
Lower Bound Upper Bound 
.641 .032 .000 .579 .703 
 
a. Under the nonparametric assumption 
Figure 4.5 ROC Curve for Mathematics Logistic Regression 
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b. Null hypothesis: true area = 0.5 
Table 4.36 ROC curve accuracy for Mathematics Logistic Regression  
4.6.2 Predictive Power for Dependent Variable: Portuguese 
Multi-linear Regression 
 
Multi-linear regression model was also utilized to predict scores in the subject of 
Portuguese. Independent variables include school, sex, school education support, 
higher education intention, address, weekday alcohol consumption, weekend alcohol 
consumption, health, paid extra classes, home to school travel time, mother education, 
father education, school reputation, mother job – health status, study time and absence. 
Utilizing the predictive formula Student Portuguese grade = [10.604 +(-1.083*school) 
+ (.557*sex) + (-1.757*schoolup) + (3.097*higher) + (-.667*address) + (-.322* Dalc) 
+ (-.097*Walc) + (-.256*health) + (.063*paid) + (-.013*traveltime) + (.356*mother 
education) + (-.500*father education) + (-.161*school reputation) + (.333*mother 
job-health care related) + (.785*study time) + (-.520*absence)].  
 
The adjusted R square indicated that the model was able to accurately predict 28.2% of 
student Portuguese grade. The sig. p<001 represented the initial model was significant. 
There was a statistically significant relationship between the dependent and 
independent variables.  
Logistic regression  
The classification accuracy of 
Logistic regression for Portuguese = 
1- the misclassification rate = 0.932. 
ROC curve was used to evaluate the 
accuracy of this model. The area 
under the blue curve equals to 0.84, 
Figure 4.6 ROC Curve for Portuguese Logistic Regression 
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which demonstrated a good balance of the sensitivity and specificity. The accuracy of 
the model is high.  
 
 
Area Under the Curve 
Test Result Variable(s):   Predicted probability   
Area Std. Errora Asymptotic Sig.b 
Asymptotic 95% Confidence Interval 
Lower Bound Upper Bound 
.844 .044 .000 .758 .931 
 
a. Under the nonparametric assumption 
b. Null hypothesis: true area = 0.5 
Table 4.37 ROC curve accuracy for Portuguese Logistic Regression  
4.7 Decision of Hypothesis 
Regarding above evaluation, both multi-linear regression model and logistic regression 
model showed statistical significance in predicting students’ Mathematics and 
Portuguese performance (p< 0.01). Therefore, below two null hypotheses can be 
rejected. 
Null hypothesis: ‘Student demographic and family-related features will not predict the 
Mathematics grade of secondary school student in Portugal 
Null hypothesis ‘Student demographic and family-related features will not predict the 
Portuguese grade of secondary school student in Portugal. 
As the significant predictors for Mathematics and Portuguese grade are different in 
both multi-linear regression model and logistic regression model, below hypothesis 
can be rejected.   
Null hypothesis: There will be no difference between the factors affect students’ 
Mathematics performance and the factors that affect student Portuguese performance. 
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Chapter Summary 
This chapter reported the results of the analysis that conducted in this study including 
correlation, crosstab, independent t and one-way ANOVA tests, multi-linear regression 
and Logistic regression. The final result indicated sex, school education support, 
higher education intention, Civil Service, Study time are significant predictors of 
Mathematics multi-linear regression, in which sex and higher education intention 
showed significant impacts on the success/failure of Mathematics exam. School, sex, 
address, school education support, higher education, study time and health status are 
the significant predictors of Portuguese multi-linear regression, in which school and 
higher education showed significant impacts on student success/failure in the 
Portuguese exam. The decisions of accepting and rejecting null hypotheses were made 
based on the accuracy of predictive models.
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5. EVALUATION/ANALYSIS 
Introduction  
The results of this study demonstrated that student demographic factors and 
family-related factors were able to predict the results of secondary student in the 
subjects of Portuguese and Mathematics. The independent variables higher education 
intention, school education support, study time, sex and mother job-civil service made 
a significant contribution to multi-linear regression model in predicting student 
mathematics grades, in which sex and higher education intention were found to have 
direct impact on the success/failure of Mathematics exams. Higher education intention, 
home address, school education support, school, health, study time and sex contributed 
the most to the prediction of multi-linear regression for Portuguese grade, in which 
school and higher education intention showed a significant relationship to the 
success/failure of Portuguese exams in Logistic regression model.   
5.1 Higher Education Intention 
Higher education intention showed a strongest impact on both Mathematics and 
Portuguese grades. A student who intends to continue higher education gets higher 
grade and is more likely to gain a success in the exams of both mathematics and 
Portuguese. The decision of not proceeding higher education was determined by 
student’s internal and external factors (Reay et al., 2001). Student psychology is the 
major internal factor that affects the motivations for study. Pekrun’s (2006) argued that 
emotions can affect students’ academic performance by influencing their motivation 
and effort, their use of learning strategies and self-regulation, and the availability of 
cognitive resources needed for learning and performance. More specifically, positive 
emotions such as enjoyment, hope and pride likely have a positive influence on 
motivation. Emotions such as anxiety, frustration, and sadness are likely to have a 
negative effect on motivation. Low levels of motivation are expected to lead students 
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to develop intentions of not proceeding tertiary education or dropping out of secondary 
school (Vallerand et al., 1997). The external factors include family social economic 
status, region development, peer effect etc. Sewell and Shah (1967) stated that family 
socioeconomic status is significantly related to planning on college, college attendance, 
and college graduation. Student whose parents have low society economic status will 
have a negative impact on student’s motivation for higher education. Employment 
demands on employee’s education background are determined by region development. 
Large modern city requires more highly educated employees, as advanced technology 
companies are mostly located in capital cities. Majority of industries are built in rural 
or small cities, employees who work in industry are usually not required to have higher 
level of degrees. Since selected two secondary schools were both located in small 
cities, employment may not require high level of education. This may causes a 
negative impact on the motivation of proceeding higher education for local students.  
5.2 Home Address 
The diversity of employee education background also exists between the rural and 
urban area. MacDonald (1998) has argued that achieving higher education is often 
undertaken as a means of ‘getting out’ rural area due to restricted options for highly 
qualified jobs in local labour markets. Home address is one of the factors that showed 
a significant relationship with student Portuguese performance in this study, in which 
student who lives in urban gets better result than student who lives in rural. As 
Mousinho da Silveira has more rural students than Gabriel Pereira, this possibly made 
home address a significant predictor of student Portuguese grade. Moreover, as the 
average Portuguese grade of students in school GP usually above the line of national 
assessment and the average Portuguese grade in MS often below the line of assessment, 
a significant difference between the scores of two schools’ students was identified.   
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5.3 Sex 
Sex was found have a significant effect on both student mathematics grade and 
Portuguese grade. The results of this study indicated that males tended to outperform 
females on the subject of mathematics and females outperform males on the subject of 
Portuguese. O’Brien and Crandall (2003) found that women under stereotype threat 
performed better on an easy mathematics test and worse on a difficult mathematics test. 
Stereotype threat research has reliably demonstrated that the threat of confirming a 
negative stereotype harms performance on difficult math tasks. Stangor et al. (1998) 
stated that lower self-confidence and performance expectancies could be triggered by 
situational relevant negative stereotypes. Pajares et al. (2001) concluded that many of 
students’ attitudes to and achievements in language may have very little to do with 
gender itself but more with gender stereotypes held by the individual student. This 
conclusion implies that girls may generally be better motivated and have stronger 
self-belief on learning language courses due to their beliefs that good achievement in 
language is stereotypically a ‘feminine’ ability. Boys’ motivation alters when their 
belief encompass stereotypically ‘feminine’ understandings. To improve the 
self-confidence on mathematics and language for both male and female, stereotype 
threat ought to be avoided. Blakemore and Centers (2005) suggested to give children 
gender-neutral toys, rather than strongly gender-stereotyped toys during their 
development. Both boys’ and girls’ development could be enhanced by learning 
domestic skills, as well as by learning to build with construction toys. Children of both 
genders would benefit from play with toys that develop educational, scientific, 
physical, artistic, and musical skills, thereby increase the self-confidence and reduce 
the stereotype threat for both genders at the beginning of their development.  
5.4 Civil Service (mother’s job) 
Mother’s education background was found significantly correlated with student 
mathematics grade and students whose mothers are civil servants get higher grades 
than students whose mothers have other occupations. This may due to civil servants 
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are stable occupations with higher salary and civil servants usually require higher 
standards of education background. White (1982) indicated that parents' income, 
educational attainment, occupational level and SES are positively correlated with 
student academic achievement. Highly education parents seem taking an interest and 
feeling responsibility for his or her children’s education. Part of this responsibility is 
manifested by paying close attention to the child’s homework. Crozier (1997) 
suggested that middle-class parents may generally be more involved in their children’s 
education than working-class parents and they often have the educational background 
and view the institutions of education in ways that enable involvement (De Carvalho, 
2001). Barling (1999) perceived an indirect effect of parental job insecurity on grades, 
which also influence teenagers work belief at a period during which adolescents 
attitude are most susceptible to change. Therefore, parental occupation is likely to 
affect student academic performance as well as student’s attitude towards higher 
education. 
5.5 Study Time 
A statistically significant difference was found between study time less than 5 hours 
and more than 5 hours in this study. Trautwein (2007) investigated the relationship 
between student academic achievement and many homework related factors including 
time on homework students’ homework behavior (i.e., homework effort) and other 
indicators of homework assignment (i.e., homework frequency). The results indicated 
that homework assignments were positively associated with achievement and doing 
homework was indeed associated with achievement attainment. However, spent 
excessive time on homework may lead to an opposite outcome. There is a variety of 
other ways that student could spend their time out of school, such as watching 
television, playing computer games, playing or talking with friends, doing jobs at 
home, playing sports and reading books for enjoyment. Beaton (1996) reported that 
some television programs and some computer games are targeted at developing 
children's academic abilities and leisure reading also can be related to higher academic 
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achievement. Therefore, time management on out of school activities is the key to 
enhance student academic performance. Zimmerman & Martinez-Pons (1990) 
presented that student academic performance was positively associated with 
homework time management is in line with previous findings that high achievers 
generally exhibit more self-regulated learning skills. Homework time management 
occurred at the student level rather than at the class level, homework time management 
was largely determined by individual characteristics and experiences (Xu, 2010). 
Therefore, it is more importance to development a self-regulated learning habit and to 
improve the efficiency of home study.  
5.6 Health Status 
Health status is positive predictor of student Portuguese academic performance. It is 
essential to ensure students’ physical and mental health. Sigfusdottir et al. (2006) 
demonstrated that although there is growing and convincing evidence that nutritionally 
poor dietary choices and lack of physical activity can place children at risk for being 
overweight and obese thus influence future health status. The relationship of health 
behaviors to academic achievement is complex and not as well established. More 
efforts should be made to mobilizing adolescents engage in healthy behaviour, such as 
selecting more nutritious diets or being more physically active. Taras (2005) stated that 
positive short-term effects of eating breakfast on students’ school performance are 
almost consistently found among severely undernourished populations. The specific 
function that improved as a result of having had breakfast was inconsistent. Improved 
functions found in studies were verbal fluency, arithmetic, tests of attention, memory, 
creativity, physical endurance, and general tests of academic achievement and 
cognitive functioning. Student social and school connectedness are directly link to 
their mental health. Students with good school and good social connectedness are less 
likely to experience subsequent mental health issues and be involved in health risk 
behaviors, and are more likely to have good educational outcomes (Bond et al., 2007). 
Thereby, mental health can approved by enabling, encouraging, and resourcing schools 
	 79	
to focus on relationships between students and teachers as well as the relationships 
with peers thus develop a sense of belonging.  
5.7 School  
The school showed a significant relationship with student Portuguese results and 
students in Gabriel Pereira are more likely to pass the exams. The backgrounds of 
these two schools indicated that Gabriel Pereira student had higher average scores in 
Mathematics and Portuguese than students in Mousinho da Silveira. Many 
school-related and teacher-related factors were found to have significant impacts on 
student academic performance. Rivkin et al. (2005) demonstrated that class size is a 
strong factor of student academic performance and lowering class size has a positive 
effect on mathematics and reading achievement. Betts and Shkolnik’s (1999) stated 
that small class size allows teachers spend more time on students with poor academic 
performance compared with teachers in larger classes. Having smaller classes fosters 
more individual attention for students who are struggling and this may explain both the 
benefits for disadvantaged students and the modest effects on average achievement in 
secondary grades. The extra attention may be extremely important for students who are 
falling behind but may have only a slight impact on the overall average achievement of 
students in the class. Darling-Hammond (2000) demonstrated that teacher ability 
includes degree, experience, knowledge and skill all contributed to student education 
outcomes. More thoughtful licensing systems, more Productive teacher education 
programs and more effective professional development strategies can be created to 
strengthen the ability of teachers in school. 
5.8 School Education Support 
School education support has a negative impact on student academic performance as 
supports are only provided for students whose results are unlikely to pass the exams. 
However, according to the result, a student who accepted the support still has 
disadvantages on both mathematics and Portuguese performance. If a student doesn’t 
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have the intention of higher education, education support is unlike to achieve any 
remarkable effect on improving student’s academic attainment. Therefore, the solution 
should focus on enhancing their self-confidence and increasing the enthusiasm for 
learning.   
Chapter Summary 
This chapter discussed the significant predictors for Mathematic and Portuguese 
performance in detail. Each factor was explored with previous literature. The reasons 
of why these factors showed a significant relationship with student academic 
performance were investigated and explained. Some suggestions were offered for 
students, families and schools.
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6. CONCLUSION 
6.1 Research Overview 
This study examined the impact of student demographic and family-related factors on 
secondary school student’s Portuguese and Mathematics performance in Portugal. 
Dataset was collected from two public secondary schools - Galriel Pereora and 
Mousiho da Silveira.. Variables included gender, age, health status, absence, home 
address, reason for choosing the school, home to school travel time, study time, free 
time after school, past failures, school and family education support, curricular 
activities, extra paid class, nursery school, higher education intention, romantic 
relationship, going out with friends, weekday and weekend alcohol consumptions, 
student guardian, parents’ marital status, mother’s educational background, father’s 
educational background, mother’s job, father’s job, home internet, family size, quality 
of family relationship, student Mathematics grade and Portuguese grade. The final 
sample size included 369 instances. The multi-linear regression model and the logistic 
regression model were utilized to analysis the significance and prediction of significant 
factors. The multi-linear regression model for mathematics was able to predict 21% of 
students’ Mathematics grades and the logistic regression model predicted 72% of 
students’ Mathematics exam success/failure. Sex, school educational support, higher 
education, mother’s occupation and study time were found to be significant predictors 
of student’s Mathematics performance. The multi-linear regression model for 
Portuguese was able to predict 28% of students’ Portuguese grades and the logistic 
regression model predicted 93% of students’ Portuguese exam success/failure. Sex, 
school, address, school education support, higher education intention, study time and 
health status were found to be significant predictors of student’s Portuguese 
performance. 
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6.2 Contributions and Impact 
This study identified the significant factors that affect secondary school student 
Mathematics and Portuguese performance. Higher education intention was identified 
as the most significant factor for both Mathematics and Portuguese performance. 
Gender, address, school education support, higher education, mother’s occupation, 
study time and health status were also found to be significant predictors of student 
performance. The suggestions of how to improve the impact of those factors were 
provided in this study. Student academic performance can be improved combining 
with the effort of school, family and students themselves.          
6.3 Recommendations for Education Policy 
In addition to the effort that school and family to be made to improve student’s 
academic performance, governments ought to be involved in enhancing student’s 
intention for higher education. The policy can focus on reducing regional disparities 
and creating more professional employment opportunities for students in rural and 
small cities. Tertiary education institutions can play a key role in joining up a wide 
range of national policies at the regional level. More colleges can be opened in small 
towns and rural areas. This would create more opportunities for local students to 
participate in higher education, as the majority of graduates will taking up employment 
in financial, legal and other professional services or businesses, the policy can also 
focus on the design of new products and the introduction of new manufacturing 
processes into SMEs, which drove professionals in industry to connect to the existing 
research base in local tertiary education institutions. These strong links with 
research-intensive universities provided a fertile environment for innovation with the 
consequent creation of new industrial districts or the regeneration of older districts 
outside established urban agglomerations (OECD, 2004). The highly skilled graduates 
can be employed by regionally based businesses to develop new "products", to trade 
nationally and internationally, and to serve high technology needs. Non-scientific 
graduates are also needed in other areas such as business, marketing, cultural, tourism 
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and all of which can serve to attract and retain creative talent within the region (OECD, 
2007). 
Small towns ought to create favorable conditions for policy implementation, such as 
greater autonomy that support more entrepreneurial tertiary education institutions and 
their cooperation with enterprises, and incentive structures like long-term core funding 
as well as other strategic funding schemes. A supportive system should also include a 
regulatory and tax environment and accountability regimes that do not place an undue 
burden on tertiary education institutions and businesses (OECD, 2007).  
6.4 Limitations and Future Research 
Although the coefficients of the predictive models in this study are significant, the fit 
of the models is low, especially in multi-liner regression models. The low accuracy 
due to academic achievement is a complex system and factors are inter-correlated. 
Previous researches have unutilized multi-linear regressions on various types of 
variables, such as on student demographic, motivation, self-efficacy (Pintrich & De 
Groot, 1990), parenting styles (Turner et al., 2009), self-discipline, IQ (Duckworth & 
Seligman, 2005), personality, approach to learning (Duff et al., 2004) etc., in which the 
combination of demographic, personality and approach to learning achieved the 
highest accuracy in predicting student academic performance (R2 = .34). Regarding the 
results of previous analyses, we can conclude that student academic performance is 
hard to be accurately predicted. Wild ranges of variables are contributing factors of 
student academic attainment.  
In future research, the dataset can be collected from different types of secondary 
schools (ie. private/public on multiple locations (ie. urban//suburban/rural). The 
questionnaire can be designed to be more detailed and subject oriented. This study has 
identified that higher education intention is a significant factor with the highest 
prediction of student academic performance. Future research can focus on the analysis 
of the factors that influence student intention of higher education. Rather than selecting 
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random factors, the investigation can focus on the impact of student’s psychology, 
emotion and mental health on higher education Intention  
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APPENDIX A - Descriptive Statistics of Binary Variables 
 
Descriptive Statistics of Binary Variables 
school 
  Frequency Percent Valid Percent 
 
Valid 
GP 329 89.2 89.2 
MS 40 10.8 10.8 
Total 369 100.0 100.0 
sex 
  Frequency Percent Valid Percent 
Valid F 191 51.8 51.8 
 M 178 48.2 48.2 
 Total 369 100.0 100.0 
address 
  Frequency Percent Valid Percent 
Valid R 77 20.9 20.9 
 U 292 79.1 79.1 
 Total 369 100.0 100.0 
famsize 
  Frequency Percent Valid Percent 
Valid GT3 266 72.1 72.8 
 LE3 103 27.9 27.9 
 Total 369 100.0 100.0 
Pstatus 
  Frequency Percent Valid Percent 
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Valid A 37 10.0 10.0 
 T 332 90.0 90.0 
 Total 369 100.0 100.0 
nursery 
  Frequency Percent Valid Percent 
Valid no 68 18.4 18.4 
 yes 301 81.6 81.6 
 Total 369 100.0 100.0 
internet 
  Frequency Percent Valid Percent 
Valid no 56 15.2 15.2 
 yes 313 84.8 84.8 
 Total 369 100.0 100.0 
schoolsup 
  Frequency Percent Valid Percent 
Valid no 318 86.2 86.2 
 yes 51 13.8 13.8 
 Total 369 100.0 100.0 
famsup 
  Frequency Percent Valid Percent 
Valid no 141 38.2 38.2 
 yes 228 61.8 61.8 
 Total 369 100.0 100.0 
paid 
  Frequency Percent Valid Percent 
Valid no 193 52.3 52.3 
 yes 176 47.7 47.7 
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APPENDIX B - Descriptive Statistics of Categorical Variables 
 
 Total 369 100.0 100.0 
activities 
  Frequency Percent Valid Percent 
Valid no 173 46.9 46.9 
 yes 196 53.1 53.1 
 Total 369 100.0 100.0 
higher 
  Frequency Percent Valid Percent 
Valid no 16 4.3 4.3 
 yes 353 95.7 95.7 
 Total 369 100.0 100.0 
romantic 
  Frequency Percent Valid Percent 
Valid no 256 69.4 69.4 
 yes 113 30.6 30.6 
 Total 369 100.0 100.0 
Medu 
  Frequency Percent Valid Percent 
Valid None 3 .8 .8 
 Primary 
education 
50 13.6 13.6 
 5th to 9th grade 94 25.5 25.5 
 Secondary 
education 
89 24.1 24.1 
 Higher 
education 
133 36.0 36.0 
 Total 369 100.0 100.0 
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studytime 
  Frequency Percent Valid Percent 
Valid <2 hours 97 26.3 26.3 
 2 to 5 hours 186 50.4 50.4 
 5 to 10 hours 59 16.0 16.0 
 > 10 hours 27 7.3 7.3 
 Total 369 100.0 100.0 
Mjob 
  Frequency Percent Valid Percent 
Valid at_home 50 13.6 13.6 
 health 33 8.9 8.9 
 other 133 36.0 36.0 
 services 92 24.9 24.9 
 teacher 61 16.5 16.5 
 Total 369 100.0 100.0 
Fjob 
  Frequency Percent Valid Percent 
Valid at_home 14 3.8 3.8 
 health 17 4.6 4.6 
 other 203 55.0 55.0 
 services 106 28.7 28.7 
 teacher 29 7.9 7.9 
 Total 369 100.0 100.0 
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traveltime 
  Frequency Percent Valid Percent 
Valid < 15 mins 244 66.1 66.1 
 15 to 30 mins 99 26.8 26.8 
 30 mins to 1 hour 19 5.1 5.1 
 > 1 hour 7 1.9 1.9 
 Total 369 100.0 100.0 
 
 
    
reason 
  Frequency Percent Valid Percent 
Valid course 132 35.8 35.8 
 home 106 28.7 28.7 
 other 34 9.2 9.2 
 reputation 97 26.3 26.3 
 Total 369 100.0 100.0 
 
guardian 
  Frequency Percent Valid Percent 
Valid father 90 24.4 24.4 
 mother 265 71.8 71.8 
 other 14 3.8 3.8 
 Total 369 100.0 100.0 
Fedu 
  Frequency Percent Valid Percent 
Valid None 2 .5 .5 
 Primary education 72 19.5 19.5 
 5th to 9th 104 28.2 28.2 
 Secondary education 96 26 26 
 Higher education 95 25.7 25.7 
 Total 369 100.0 100.0 
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APPENDIX C - Dummy Variables Correlation Tests 
 
Mathematics Performance 
 
Mother’s education  
  
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 161.257 1 161.257 14.502 .000 
Within Groups 4080.797 367 11.119   
Total 4242.054 368    
 
 
Father’s education  
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 92.548 1 92.548 8.185 .004 
Within Groups 4149.506 367 11.307   
Total 4242.054 368    
 
 
Study time 
 
 
ANOVA 
Math_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 117.656 1 117.656 10.469 .001 
Within Groups 4124.398 367 11.238   
Total 4242.054 368    
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Health care related (mother’s job) 
 
Group Statistics 
 
Health care related N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 1 33 12.55 3.153 .549 
0 336 11.13 3.396 .185 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% 
Confidence 
Interval 
Lower Upper 
Math_G3 Equal variances 
assumed 
.108 .743 2.302 367 .022 1.417 .616 .207 2.628 
Equal variances 
not assumed 
  2.447 39.657 .019 1.417 .579 .246 2.589 
 
 
Cilvil service (mother’s job)  
 
 
Group Statistics 
 
Cilvil Service N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 no 92 12.05 3.632 .379 
yes 277 10.99 3.276 .197 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% 
Confidence 
Interval  
Lower Upper 
Math_G
3 
Equal variances 
assumed 
1.996 .159 2.628 367 .009 1.065 .405 .268 1.862 
Equal variances 
not assumed 
  2.496 143.374 .014 1.065 .427 .221 1.909 
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At home (mother’s job) 
 
  
 
Group Statistics 
 
At home N Mean Std. Deviation 
Std. Error 
Mean 
Math_G3 1 50 10.28 3.071 .434 
0 319 11.41 3.423 .192 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% 
Confidence 
Interval  
Lower Upper 
Math_G3 Equal variances 
assumed 
2.738 .099 -2.195 367 .029 -1.128 .514 -2.138 -.117 
Equal variances 
not assumed 
  -2.375 69.532 .020 -1.128 .475 -2.074 -.181 
 
 
 
Portuguese grade. 
 
 
Mother’s education  
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 81.321 1 81.321 12.611 .000 
Within Groups 2366.581 367 6.448   
Total 2447.902 368    
 
Father’s education 
 
ANOVA 
Por_G3   
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Sum of 
Squares df Mean Square F Sig. 
Between Groups 37.048 1 37.048 5.640 .018 
Within Groups 2410.854 367 6.569   
Total 2447.902 368    
 
 
Study time 
 
ANOVA 
Por_G3   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 115.466 1 115.466 18.168 .000 
Within Groups 2332.436 367 6.355   
Total 2447.902 368    
 
 
Health care related (mother’s job) 
 
Group Statistics 
 
Health care related N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 1 33 13.64 2.572 .448 
0 336 12.59 2.565 .140 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% 
Confidence 
Interval  
Lower Upper 
Por_G3 Equal variances 
assumed 
.089 .765 2.238 367 .026 1.047 .468 .127 1.967 
Equal variances 
not assumed 
  2.232 38.521 .031 1.047 .469 .098 1.996 
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School reputation 
 
 
Group Statistics 
 
School Reputation N Mean Std. Deviation 
Std. Error 
Mean 
Por_G3 1 97 13.20 2.548 .259 
0 272 12.50 2.570 .156 
 
 
 APPENDIX D - Scatterplot of Regression Standardized Residual 
 
Dependent Variable: Mathematics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Independent Samples Test 
 F Sig. t df 
Sig. 
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% 
Confidence 
Interval  
Lower Upper 
Por_G3 Equal variances 
assumed 
.091 .763 2.295 367 .022 .696 .303 .100 1.292 
Equal variances 
not assumed 
  2.304 170.352 .022 .696 .302 .100 1.292 
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Dependent Variable: Portuguese 
 
 
 
 
APPENDIX E - Preliminary Tests for Logistic Regression 
Mathematics  
Sex 
Crosstab 
 
sex 
Total Male Female 
Math Fail Count 44 67 111 
% within Math 39.6% 60.4% 100.0% 
Pass Count 134 124 258 
% within Math 51.9% 48.1% 100.0% 
Total Count 178 191 369 
% within Math 48.2% 51.8% 100.0% 
 
 
Chi-Square Tests 
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 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 4.701a 1 .030   
Continuity Correctionb 4.222 1 .040   
Likelihood Ratio 4.730 1 .030   
Fisher's Exact Test    .032 .020 
Linear-by-Linear 
Association 
4.688 1 .030   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 53.54. 
c. Computed only for a 2x2 table 
 
 
Schoolsup 
 
Crosstab 
 
schoolsup 
Total Yes No 
Math Fail Count 22 89 111 
% within Math 19.8% 80.2% 100.0% 
Pass Count 29 229 258 
% within Math 11.2% 88.8% 100.0% 
Total Count 51 318 369 
% within Math 13.8% 86.2% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 4.796a 1 .029   
Continuity Correctionb 4.103 1 .043   
Likelihood Ratio 4.545 1 .033   
Fisher's Exact Test    .033 .023 
Linear-by-Linear 
Association 
4.783 1 .029   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 15.34. 
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d. Computed only for a 2x2 table 
 
 
Higher 
 
Crosstab 
 
higher 
Total Yes No 
Math Fail Count 99 12 111 
% within Math 89.2% 10.8% 100.0% 
Pass Count 254 4 258 
% within Math 98.4% 1.6% 100.0% 
Total Count 353 16 369 
% within Math 95.7% 4.3% 100.0% 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 16.045a 1 .000   
Continuity Correctionb 13.890 1 .000   
Likelihood Ratio 14.403 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 
16.001 1 .000   
N of Valid Cases 369     
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.81. 
b. Computed only for a 2x2 table 
 
 
Civil Service 
 
Crosstab 
 
Cilvil Service 
Total yes no 
Math Fail Count 90 21 111 
% within Math 81.1% 18.9% 100.0% 
Pass Count 187 71 258 
% within Math 72.5% 27.5% 100.0% 
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Total Count 277 92 369 
% within Math 75.1% 24.9% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 3.067a 1 .080   
Continuity Correctionb 2.625 1 .105   
Likelihood Ratio 3.181 1 .074   
Fisher's Exact Test    .089 .051 
Linear-by-Linear 
Association 
3.059 1 .080   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 27.67. 
b. Computed only for a 2x2 table 
 
Study time 
Math * Study time Crosstabulation 
 
Study time 
Total <5 hours >5 hours 
Math Fail Count 91 20 111 
% within Math 82.0% 18.0% 100.0% 
Pass Count 192 66 258 
% within Math 74.4% 25.6% 100.0% 
Total Count 283 86 369 
% within Math 76.7% 23.3% 100.0% 
 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 2.484a 1 .115   
Continuity Correctionb 2.079 1 .149   
Likelihood Ratio 2.573 1 .109   
Fisher's Exact Test    .140 .073 
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Linear-by-Linear 
Association 
2.477 1 .116 
  
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 25.87. 
b. Computed only for a 2x2 table 
 
 
Portuguese Performance 
School 
 
Crosstab 
 
school 
Total GP MS 
Portuguese Fail Count 19 11 30 
% within Portuguese 63.3% 36.7% 100.0% 
Pass Count 310 29 339 
% within Portuguese 91.4% 8.6% 100.0% 
Total Count 329 40 369 
% within Portuguese 89.2% 10.8% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 22.536a 1 .000   
Continuity Correctionb 19.721 1 .000   
Likelihood Ratio 15.772 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 
22.475 1 .000   
N of Valid Cases 369     
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 3.25. 
b. Computed only for a 2x2 table 
 
 
Sex 
Crosstab 
 sex Total 
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Male Female 
Portuguese Fail Count 22 8 30 
% within Portuguese 73.3% 26.7% 100.0% 
Pass Count 156 183 339 
% within Portuguese 46.0% 54.0% 100.0% 
Total Count 178 191 369 
% within Portuguese 48.2% 51.8% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 8.236a 1 .004   
Continuity Correctionb 7.178 1 .007   
Likelihood Ratio 8.489 1 .004   
Fisher's Exact Test    .004 .003 
Linear-by-Linear 
Association 
8.214 1 .004   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 14.47. 
b. Computed only for a 2x2 table 
 
 
Address 
 
Crosstab 
 
address 
Total U R 
Portuguese Fail Count 18 12 30 
% within Portuguese 60.0% 40.0% 100.0% 
Pass Count 274 65 339 
% within Portuguese 80.8% 19.2% 100.0% 
Total Count 292 77 369 
% within Portuguese 79.1% 20.9% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
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Pearson Chi-Square 7.239a 1 .007   
Continuity Correctionb 6.033 1 .014   
Likelihood Ratio 6.253 1 .012   
Fisher's Exact Test    .016 .010 
Linear-by-Linear 
Association 
7.219 1 .007   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.26. 
b. Computed only for a 2x2 table 
 
Higher 
 
Crosstab 
 
higher 
Total Yes No 
Portuguese Fail Count 20 10 30 
% within Portuguese 66.7% 33.3% 100.0% 
Pass Count 333 6 339 
% within Portuguese 98.2% 1.8% 100.0% 
Total Count 353 16 369 
% within Portuguese 95.7% 4.3% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 66.194a 1 .000   
Continuity Correctionb 58.804 1 .000   
Likelihood Ratio 33.224 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 
66.015 1 .000   
N of Valid Cases 369     
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 1.30. 
b. Computed only for a 2x2 table 
 
 
Schoolsup 
Crosstab 
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schoolsup 
Total Yes No 
Portuguese Fail Count 5 25 30 
% within Portuguese 16.7% 83.3% 100.0% 
Pass Count 46 293 339 
% within Portuguese 13.6% 86.4% 100.0% 
Total Count 51 318 369 
% within Portuguese 13.8% 86.2% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square .222a 1 .638   
Continuity Correctionb .038 1 .845   
Likelihood Ratio .211 1 .646   
Fisher's Exact Test    .586 .402 
Linear-by-Linear 
Association 
.221 1 .638   
N of Valid Cases 369     
a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.15. 
b. Computed only for a 2x2 table 
 
 
Study time 
 
Crosstab 
 
Study time 
Total <5 hours >5 hours 
Portuguese Fail Count 28 2 30 
% within Portuguese 93.3% 6.7% 100.0% 
Pass Count 255 84 339 
% within Portuguese 75.2% 24.8% 100.0% 
Total Count 283 86 369 
% within Portuguese 76.7% 23.3% 100.0% 
 
 
Chi-Square Tests 
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 Value df 
Asymptotic 
Significance 
(2-sided) 
Exact Sig. 
(2-sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 5.058a 1 .025   
Continuity Correctionb 4.096 1 .043   
Likelihood Ratio 6.395 1 .011   
Fisher's Exact Test    .023 .014 
Linear-by-Linear 
Association 
5.045 1 .025   
N of Valid Cases 369     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.99. 
b. Computed only for a 2x2 table 
 
 
Health 
Crosstab 
 
health 
Total 
Very 
Bad Bad Normal Good 
Very 
Good 
Portuguese Fail Count 5 1 4 3 17 30 
% within 
Portuguese 
16.7% 3.3% 13.3% 10.0% 56.7% 100.0% 
Pass Count 41 42 76 58 122 339 
% within 
Portuguese 
12.1% 12.4% 22.4% 17.1% 36.0% 100.0% 
Total Count 46 43 80 61 139 369 
% within 
Portuguese 
12.5% 11.7% 21.7% 16.5% 37.7% 100.0% 
 
 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 7.422a 4 .115 
Likelihood Ratio 7.982 4 .092 
Linear-by-Linear 
Association 
1.618 1 .203 
N of Valid Cases 369   
a. 3 cells (30.0%) have expected count less than 5. The minimum 
expected count is 3.50. 
 
